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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a perpendicular magnetic 
recording head capable of properly forming plated main magnetic pole 
layer from an insulating layer to a yoke layer, and increasing the passing 
efficiency of a magnetic flux from the yoke layer to the main magnetic 
pole layer, and its manufacturing method. 

SOLUTION: The front end surface 35a of a yoke layer 35 is formed to be 
a slant or a bent surface inclined from a lower surface to an upper surface 
in a height direction. Thus, the main magnetic pole layer 24 is properly 
plated and formed in a specified shape, and the passing efficiency of the 
magnetic flux from the yoke layer 35 to the main magnetic pole layer 24 is 
increased. Therefore, a perpendicular magnetic recording head capable of 
dealing with a higher recording density is manufactured. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Srim 11 An auxiliary magnetic pole layer and a main pole layer open an interval in an opposed face with a record 
medium/and are located in it. By the perpendicular magnetic field which the coil layer which gives a record magnetic 
field to the aforementioned auxiliary magnetic pole layer and the aforementioned main pole layer is prepared m the 
height direction back rather than the aforementioned opposed face, and is concentrated on the aforementioned main 
pole layer In the vertical-magnetic-recording head which records magnetic data on the aforementioned record medium 
The connection layer which starts from the aforementioned auxiliary magnetic pole layer rather than the 
aforementioned opposed face in the height direction back is prepared. Winding formation of tiie aforementioned coil 
laver is carried out around the aforementioned connection layer, and the aforementioned coil layer top is covered by 
the insulating layer, on the aforementioned insulating layer The yoke layer made into die inclined plane or curve side 
which the fitont end side by the side of the aforementioned opposed face is located in the height direction back, and the 
aforementioned front end side is moreover missing from the upper surface from the undersurface, and inclines in the 
height direction is formed. The end face section of the aforementioned yoke layer is a vertical-magnetic-recording head 
characterized by connecting with the aforementioned connection layer magnetically, applying on the aforementioned 
yoke layer from on the insulating layer in the aforementioned opposed face, and forming the main pole layer. 
[Claim 21 The upper surface of the aforementioned insulating layer and the upper surface of the aforementioned 
connection layer are a vertical-magnetic-recording head according to claim 1 used as the flattening side made into the 

rCMmll The front end side of the aforementioned main pole layer which has appeared in the aforementioned opposed 
face is a vertical-magnetic-recording head according to claim 1 or 2 currently formed in the configuration in which the 
width-of-face size of the direction of the width of recording track spreads towards the upper surface from the 

Jcialm U 4]The both-sides end face of the aforementioned front end side is a vertical-magnetic-recording head according 
to claim 3 currently formed in respect of the inclined plane or the curve. 

[Claim 51 A vertical-magnetic-recording head according to claim 1 to 4 with the saturation magnetic flux density of the 
aforementioned main pole layer higher than the saturation magnetic flux density of the aforementioned yoke layer. 
[Claim 61 The cross section from a direction parallel to the aforementioned opposed face of the aforementioned yoke 
layer in the position with which the aforementioned yoke layer and a main pole layer lap is a larger vertical-magnetic- 
recording head according to claim 1 to 5 than the cross section from a direction parallel to the aforementioned opposed 
face of the aforementioned main pole layer. , 

[Claim 7] The manufacture method of the vertical-magnetic-recording head characterized by having the following 

(Sftfc the process which forms an auxiliary magnetic pole layer by the magnetic material, and on the (b) 
aforementioned auxiliary magnetic pole layer. The process which fills the aforementioned coil layer top by the 
Sting layer after faring a connection layer in the height direction back and forming [ rather than an opposed face 
with a record medium ] a coil layer through an insulating ground layer between the aforementioned opposed face and a 
connection layer on the aforementioned auxiliary magnetic pole layer next, (c) The process which deletes the front face 
of the aforementioned insulating layer and makes the same field the aforementioned insulating-layer upper surface and 
the aforementioned connection layer upper surface, (d) The process which forms in the aforementioned insulating-layer 
upper surface and the connection layer upper surface the plating ground layer of the yoke layer configuration where a 
front end side is located in the height direction back rather than the aforementioned opposed face, and is prolonged 
even on the aforementioned connection layer, (e) The process which carries out plating formation of the yoke layer by 
the magnetic material on the aforementioned plating ground layer, and is made into the inclined plane or curve side 
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which inclines in the height direction, applying the front end side of the aforementioned yoke layer to the upper surface 
from the undersurface at this time, (f) The process which keeps being prolonged in the aforementioned resist layer even 
from the insulating layer in the aforementioned opposed face to on the aforementioned yoke layer, and forms a pattern 
after forming a plating ground layer on the aforementioned insulating layer and a yoke layer and forming a resist layer 
on the aforementioned plating ground layer, (g) Process which removes the aforementioned resist layer after carrying 
out plating formation of the main pole layer by the magnetic material on the aforementioned plating ground layer 
exposed in the aforementioned omission pattern. # 
[Claim 8] The manufacture method of the vertical-magnetic-recording head according to claim 7 which forms a plating 
ground layer at the following processes in the aforementioned (d) process. 

(h) The process which forms a plating ground layer in the aforementioned insulating-layer upper surface and the 
connection layer upper surface, and forms a resist layer on the aforementioned plating ground layer further, (i) The 
process which leaves the resist layer of the yoke layer configuration where a front end side is located in the height 
direction back rather than the aforementioned opposed face, and is prolonged even on the aforementioned connection 
layer, and removes other resist layers, and process which removes the aforementioned resist layer after removing the 
plating ground layer which is not covered by (j) resist layer. 

[Claim 9] The manufacture method of the vertical-magnetic-recording head according to claim 7 which forms a plating 
ground layer at the following processes in the aforementioned (d) process. 

(k) The process which the yoke layer configuration which a resist layer is formed in the aforementioned msulating- 
layer upper surface and the connection layer upper surface, and a front-end side is further located in the height 
direction back rather than the aforementioned opposed face at the aforementioned resist layer, and is prolonged even 
on the aforementioned connection layer extracts, and forms a pattern in the aforementioned resist layer, and the process 
which remove the aforementioned resist layer after carrying out the spatter membrane formation of the plating ground 
layer into the (1) aforementioned omission pattern. 

[Claim 10] The manufacture method of the vertical-magnetic-recording head according to claim 7 to 9 which the inside 
width method of the direction of the width of recording track in the aforementioned opposed face is missing from the 
upper surface, keeps spreading from the undersurface at least in the aforementioned (f) process, and forms a pattern in 
the aforementioned resist layer. , . 

[Claim 1 1] The manufacture method of a vertical-magnetic-recording head according to claim 7 to 1 1 ot removing tne 
aforementioned plating ground layer which is the aforementioned (g) process and was formed [ except, under the 
aforementioned main pole layer ] further. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[° 001 ] , • r u • U- u 

[The technical field to which invention belongs] this invention relates to the vertical-magnetic-recording head which 

records by giving a perpendicular magnetic field to record media, such as a disk which has a hard film, especially it can 
carry out plating formation appropriately, applying a main pole layer on a yoke layer from on an insulating layer, and 
relates to the vertical-magnetic-recording head which can moreover raise the passage efficiency of the magnetic flux 
from the aforementioned yoke layer to a main pole layer, and its manufacture method. 
[0002] 

[Description of the Prior Art] There is vertical magnetic recording as equipment which records magnetic data on record 
media, such as a disk, by high density. Drawing 27 is the cross section showing the general structure of the vertical- 
magnetic-recording head used for the equipment of the aforementioned vertical magnetic recording. 
[0003] As shown in drawing.27 , the vertical-magnetic-recording head H of vertical magnetic recording is formed in 
the side edge side of the slider 1 which moves [ surfaces it and ] or slides on a record-medium top, and the 
aforementioned vertical-magnetic-recording head H is arranged between a nonmagnetic membrane 2 and the 
nonmagnetic covering film 3 in side edge side 1 a of a slider 1 . 

[0004] The aforementioned vertical-magnetic-recording head H has the auxiliary magnetic pole layer 4 formed with a 
ferromagnetic material, and the main pole layer 5 which opened the interval and was formed on the aforementioned 
auxiliary magnetic pole layer 4 and which was similarly formed with a ferromagnetic material, and end-face 4a of the 
aforementioned auxiliary magnetic pole layer 4 and end-face 5a of the aforementioned main pole layer 5 have appeared 
in the opposed face Ha with a record medium M. In the back side, the aforementioned auxiliary magnetic pole layer 4 
and the aforementioned main pole layer 5 are magnetically connected in the magnetic connection 6 rather than the 
aforementioned opposed face Ha. 

[0005] Between the aforementioned auxiliary magnetic pole layer 4 and the aforementioned mam pole layer 5, the 
nonmagnetic insulating layer 7 by inorganic material, such as aluminum203 and Si02, is located, and end-face 7a of 
this nonmagnetic insulating layer 7 has appeared in the aforementioned opposed face Ha between end-face 4a of the 
aforementioned auxiliary magnetic pole layer 4, and end-face 5a of the aforementioned main pole layer 5. 
[0006] And in the aforementioned nonmagnetic insulating layer 7, the coil layer 8 formed with conductive material, 
such as Cu, is laid underground. , 

[0007] As shown in draw ing 27 , the thickness hw of end-face 5a of the main pole layer 5 is smaller than the thickness 
hr of end-face 4a of the auxiliary magnetic pole layer 4. Moreover, as shown in the plan of drawing 28 , the width-of- 
face size of end-face 5a of the direction of the width of recording track of the aforementioned main pole layer 5 (the 
direction of illustration X) is the width of recording track Tw, and this width-of-face size is smaller enough than the 
width-of-face size Wr of end-face 4a of the direction of the width of recording track of the aforementioned auxiliary 

magnetic pole layer 4. .... 
[0008] The record medium M to which magnetic recording is performed by the aforementioned vertical-magnetic- 
recording head H moves to a Z direction to the vertical-magnetic-recording head H, and the soft film Mb is formed for 
the hard film Ma in the front face in the inner direction. 

[0009] When are energized by the aforementioned coil layer 8 and a record magnetic field is guided to the auxiliary 
magnetic pole layer 4 and the main pole layer 5, the leakage record magnetic field between end-face 4a of the auxiliary 
magnetic pole layer 4 and end-face 5a of the main pole layer 5 passes the hard film Ma of a record medium M 
perpendicularly, and passes along the soft film Mb. Here, since the area of end-face 5a of the main pole layer 5 is 
smaller enough than the area in end-face 4a of the auxiliary magnetic pole layer 4 as mentioned above, magnetic flux 
phi concentrates in the opposite portion of end-face 5a of the main pole layer 5, and magnetic data are recorded by the 
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aforementioned magnetic flux phi to the aforementioned hard film Ma in the portion which end-face 5a counters^ 
[0010] By the way, as shown in the plan of drawing 28 , the aforementioned main pole layer 5 consists of front field 5c 
of **** b which linear dimension was formed in the height direction back by LI from the aforementioned opposed 
face Ha and yoke section 5b to which it applies to the height direction back from the end face of the aforementioned 
front field 5c, and the width-of-face size of the direction of the width of recording track (the direction of illustration X) 
spreads on a target gradually. ., .... .. 

[001 1 1 Forming as short as possible can ease the magnetic saturation in the aforementioned front field 5c, it can 
concentrate and generate the magnetic flux which flows from aforementioned yoke section 5c from front end side 5a of 
the aforementioned main pole layer 5, and the linear dimension LI of the aforementioned front field 5c has it. 
T desirable ] 

[0012] However if the aforementioned linear dimension LI is shortened too much, it is difficult to form the minute 
pattern of front field 5c correctly. As the width of recording track Tw of the aforementioned front end side 5a spreads, 
and is formed from a predetermined value or it is shown in drawing 28 The width-of-face size of the direction of the 
width of recording track (the direction of illustration X) will spread, and will be formed as it goes in the height 
direction (the direction of illustration Y), and control of the configuration of the width of recording track Tw and the 
aforementioned front field 5c was very difficult. 

[0013] The problem of such configuration change has the large place which front field 5c of the aforementioned mam 
pole layer 5 and yoke section 5b depend on the monolayer formed in one, and the structure where the aforementioned 
front field 5c forms yoke section 5b independently for this reason is considered. 

r00141 Drawing_29 is drawing of longitudinal section which improved the conventional vertical-magnetic-recording 
head shown m d^wing^I , and as shown in drawing 29 , the yoke layer 10 is formed on the nonmagnetic insulating 
layer 7 Front end side 1 0a of the aforementioned yoke layer 1 0 is located in the height direction (direction of 
illustration Y) back from the aforementioned opposed face Ha, moreover, starts from the nonmagnetic insulating layer 
7 to a perpendicular, and is formed. Moreover, as shown in drawing 29 , it applies on the aforementioned yoke layer 10 
from on the nonmagnetic insulating layer 7 in the aforementioned opposed face Ha, and the main pole layer 5 is 
formed. As the plan of the vertical-magnetic-recording head shown in drawing 29 is a flat-surface configuration like 
drawing 30 and is shown in drawing 30 The aforementioned yoke layer 10 is a configuration to which the width-ot- 
face size of the direction of the width of recording track (the direction of illustration X) spreads on a target gradually as 
it goes in the height direction (the direction of illustration Y). the aforementioned main pole layer 5 It consists of 5d ot 
back fields in which the width-of-face size from the end face of width-of-face narrow type-like front field 5c in which 
front end side 5a was formed by the width of recording track Tw, and this front field 5c to the direction of the width of 
recording track spreads. ~ , 

[0015] Even if it forms the linear dimension L2 to the height direction (the direction of illustration Y) of front field 5c 
of the aforementioned main pole layer 5 on the aforementioned yoke layer 10 like drawing 29 and 30 for a long time 
than before as it is the structure of piling up the main pole layer 5 By bringing near and forming the aforementioned 
yoke layer 10 in an opposed face Ha side as much as possible, the magnetic flux from the aforementioned yoke layer 
10 can be appropriately led to front field 5c of the aforementioned main pole layer 5, without the aforementioned front 
field 5c reaching magnetic saturation. p i™„ 

[0016] Thus since front field 5c of the aforementioned main pole layer 5 was formed in the height direction tor a long 
time as it is the structure shown in drawing 30 , pattern precision improved and it was thought that the aforementioned 
front field 5c could be formed in the predetermined width of recording track Tw and a predetermined, predetermined 
configuration. 

[Problem(s) to be Solved by the Invention] However, with the vertical-magnetic-recording head shown in diawjng 29 , 
since front end side 10a of the aforementioned yoke layer 10 rises from the upper surface of the nonmagnetic insulating 
layer 7 to a perpendicular and is formed, a big level difference is formed between the aforementioned nonmagnetic 
insulating layer 7 and the aforementioned front end side 10a. For this reason, the following problems occurred at the 
time of the formation process of the aforementioned main pole layer 5. Drawing !! and drawing 32 are 1 process 
drawings showing the manufacture method at the time of forming the aforementioned main pole layer 5. 
[0018] As shown in drawing 31 , the yoke layer 10 is formed on the aforementioned nonmagnetic insulating layer 7 it 
applies on the aforementioned yoke layer 10 from on the aforementioned nonmagnetic insulating layer 7 further and 
the plating ground layer 1 1 is formed. This plating ground layer 1 1 is a ground for carrying out plating growth ot the 
main pole layer 5 at the following process. Furthermore, the resist layer 12 is formed on the aforementioned plating 

fom] Sown in drawingil , since front end side 10a of the aforementioned yoke layer 10 rises from on the 
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nonmagnetic insulating layer 7 to a perpendicular and is formed, between the aforementioned front end side 10a and 
the nonmagnetic insulating layer 7, the big level difference A produces it. 

[0020] For this reason, a size difference arises from on the aforementioned nonmagnetic insulating layer 7 in the 
thickness H2 of the resist layer 1 2 applied to the resist layer 1 2 applied on the yoke layer 1 0, applying on the 
aforementioned yoke layer 10, and the thickness H3 of the resist layer 12 applied on the aforementioned nonmagnetic 

insulating layer 7. - . 

[0021] Although it extracts for main pole layer 5 formation in the aforementioned resist layer 12 and pattern 12a is 
formed in exposure development in the process shown in following drawing 32 Since the thickness of the 
aforementioned resist layer 1 2 becomes thick rapidly in the portion of the aforementioned level difference A to the 
resist layer 12 on the yoke layer 10 at this time, Exposure is not made suitable even for the inferior surface of tongue ot 
the resist layer 12 applied to the portion of this level difference A, but resist layer 12b by which exposure development 
is not carried out tends to remain in the portion of the aforementioned level difference A. 

[0022] And even if it is going to carry out plating growth of the main pole layer 5 from on the plating ground layer 1 1 
exposed in the aforementioned omission pattern 12a next If resist layer 12b remains in the aforementioned omission 
pattern 12a since the plating ground layer 1 1 is covered by the aforementioned resist layer 12b in the portion, plating 
growth is not made appropriately. On the aforementioned resist layer 12b, the main pole layer 5 of extremely thin 
thickness is formed, or a defective is easy to be formed -- the main pole layer 5 is not formed in this portion at all. 
[0023] Moreover if there is a big level difference A and a big difference is in the thickness of the resist layer 12 
between the yoke layer 10 and the nonmagnetic insulating layer 7, since the pattern precision of the aforementioned 
omission pattern 12a falls, it cannot form front field 5c of the aforementioned main pole layer 5 in the predetermined 
width of recording track Tw and a predetermined, predetermined configuration, and cannot manufacture the vertical- 
magnetic-recording head which can respond to ** truck-ization. 

T00241 Moreover the front-end side 10a of the aforementioned yoke layer 10 rises from on a nonmagnetic insulating 
layer 7 to a perpendicular, if the aforementioned yoke layer 10 is formed by the shape of an abbreviation rectangle in 
the position which laps with the aforementioned main pole layer 5, magnetic flux will become easy to leak from front- 
end side 10a of the aforementioned yoke layer 10, the aforementioned magnetic flux will not be drawn suitable tor the 
main pole layer 5 from the aforementioned yoke layer 10, but the passage efficiency of magnetic flux will fall, and the 
fall 

[0025] Then, it aims at offering the vertical-magnetic-recording head which plating formation can be carried out 
appropriately, this invention being able to solve the above-mentioned conventional technical problem, and bemg able 
to apply the aforementioned main pole layer on the aforementioned yoke layer from on an insulating layer by making 
the front end side of the aforementioned yoke layer into a gently-sloping inclined plane or a curve side, and can raise 
the passage efficiency of the magnetic flux from the aforementioned yoke layer to a main pole layer, and its 
manufacture method. 

[0026] , , • ♦ i ■ 

[Means for Solving the Problem] An auxiliary magnetic pole layer and a main pole layer open an interva in an 
opposed face with a record medium, and this invention is located in it. By the perpendicular magnetic field which the 
coil layer which gives a record magnetic field to the aforementioned auxiliary magnetic pole layer and the 
aforementioned main pole layer is prepared in the height direction back rather than the aforementioned opposed face, 
and is concentrated on the aforementioned main pole layer In the vertical-magnetic-recording head which records 
magnetic data on the aforementioned record medium The connection layer which starts from the aforementioned 
auxiliary magnetic pole layer rather than the aforementioned opposed face in the height direction back is prepared. 
Winding formation of the aforementioned coil layer is carried out around the aforementioned connection layer and the 
aforementioned coil layer top is covered by the insulating layer, on the aforementioned insulating layer The yoke layer 
made into the inclined plane or curve side which the front end side by the side of the aforementioned opposed face is 
located in the height direction back, and the aforementioned front end side is moreover missing from the upper surface 
from the undersurface, and inclines in the height direction is formed. It is characterized by connecting the end face 
section of the aforementioned yoke layer with the aforementioned connection layer magnetically, applying on the 
aforementioned yoke layer from on the insulating layer in the aforementioned opposed face, and forming the main pole 

[0027] In this invention, the inclined plane or curve side which is missing from the upper surface from the 
undersurface, and inclines in the height direction is formed in the front end side of the aforementioned yoke layer. 
[0028] Thus, if not the configuration in which the front end side of the aforementioned yoke layer starts as a vertical 
plane in this'invention unlike the former but the aforementioned front end side is the configuration which starts 
towards the height direction in respect of a gently-sloping inclined plane or a curve The resist layer used when 
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applying on a yoke layer from on the insulating layer located ahead of the aforementioned yoke layer and forming a 
main pole layer can be formed by almost uniform thickness. Therefore, it is formed in the aforementioned resist layer 
and extracts, and it applies to the undersurface, and exposure development is earned out appropriately and the resist 
layer in a pattern can be removed from the upper surface. Therefore, since the plating ground layer for resist **** not 
occurring but forming a main pole layer in the aforementioned omission pattern like before in this invention at the 
aforementioned whole surface in an omission pattern can be exposed, it is possible to carry out plating formation ol the 
aforementioned main pole layer appropriately in a predetermined configuration into the aforementioned omission 

m0291 Moreover, it is possible to form a main pole layer since thickness of the resist layer applied on the yoke layer 
from the aforementioned insulating layer which starts gently-sloping so that thickness may become [ the front-end side 
of the aforementioned yoke layer from the aforementioned insulating layer ] large gradually as mentioned above in this 
invention, and is used in the case of main pole layer formation is mostly made to regularity with a sufficient pattern 
precision, and it is easy to form the front-end side of the aforementioned main pole layer with high precision [ in the 
predetermined width of recording track Tw and a predetermined configuration] 

r0030] Moreover, in this invention, if it is a gently-sloping inclined plane or a curve side so that the front end side ot 
the aforementioned yoke layer may apply in the height direction and thickness may become thick gradually, the 
magnetic flux from the aforementioned yoke layer is smoothly led to a main pole layer, and can suppress the leakage ot 
the magnetic flux from the aforementioned front end side conventionally. That is, since the passage efficiency ot the 
magnetic flux from the aforementioned yoke layer to a main pole layer can be raised in this invention and magnetic 
flux can be centralized on the aforementioned main pole layer, it is possible to manufacture the vertical-magnetic- 
recording head excellent in high recording density-ization. 

[00311 Moreover, as for the upper surface of the aforementioned insulating layer, and the upper surface ot the 
aforementioned connection layer, in this invention, it is desirable that it is the flattening side made into the same side. 
Thereby, a yoke layer and a main pole layer can be formed with a sufficient pattern precision. 
[00321 Moreover, as for the front end side of the aforementioned main pole layer which has appeared m the 
aforementioned opposed face in this invention, it is desirable to be formed in the configuration in which the width-of- 
face size of the direction of the width of recording track spreads towards the upper surface from an inferior surface ot 
tongue, and, as for the both-sides end face of the aforementioned front end side, in this case, it is desirable to be formed 
in respect of an inclined plane or a curve. .. , . n 

[00331 Moreover, in this invention, it is desirable that the saturation magnetic flux density of the aforementioned main 
Pole layer is higher than the saturation magnetic flux density of the aforementioned yoke layer. In this invention, the 
aforementioned main pole layer and a yoke layer can be formed separately. For this reason, it is possible for it to be 
able to become possible to choose a magnetic material with saturation magnetic flux density higher than a yoke layer 
as the aforementioned main pole layer, to be able to make the aforementioned main pole layer collect magnetic flux by 
this, and to manufacture the vertical-magnetic-recording head which can respond suitable for a raise in recording 

TOOMlMoreover, as for the cross section from a direction parallel to the aforementioned opposed face of the 
aforementioned yoke layer in the position with which the aforementioned yoke layer and a main pole layer lap in this 
invention, it is desirable that it is larger than the cross section from a direction parallel to the aforementioned opposed 
face of the aforementioned main pole layer. It is possible to raise the passage efficiency of the magnetic flux from the 

aforementioned yoke layer to a main pole layer by this. t . 

[0035] Moreover, the manufacture method of the vertical-magnetic-recording head in this invention is characterized by 
having the following processes. . 
(a) It is the process which forms an auxiliary magnetic pole layer by the magnetic material, and on the (b) 
aforementioned auxiliary magnetic pole layer. The process which fills the aforementioned coi layer top by the 
insulating layer after forming a connection layer in the height direction back and forming [ rather than an opposed race 
with a record medium ] a coil layer through an insulating ground layer between the aforementioned opposed face and a 
connection layer on the aforementioned auxiliary magnetic pole layer next, (c) The process which deletes the front face 
of the aforementioned insulating layer and makes the same field the aforementioned insulating-layer upper surface and 
the aforementioned connection layer upper surface, (d) The process which forms in the aforementioned insulating-layer 
upper surface and the connection layer upper surface the plating ground layer of the yoke layer configuration where a 
front end side is located in the height direction back rather than the aforementioned opposed face, and is prolonged 
even on the aforementioned connection layer, (e) The process which carries out plating formation of the yoke layer by 
the magnetic material on the aforementioned plating ground layer, and is made into the mchned plane or curve side 
which inclines in the height direction, applying the front end side of the aforementioned yoke layer to the upper surface 
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from an inferior surface of tongue at this time, (f) The process which keeps being prolonged m the aforementioned 
resist layer even from the insulating layer in the aforementioned opposed face to on the aforementioned yoke layer, and 
forms a pattern after forming a plating ground layer on the aforementioned insulating layer and a yoke layer and 
forming a resist layer on the aforementioned plating ground layer, (g) Process which removes the aforementioned resist 
layer after carrying out plating formation of the main pole layer by the magnetic matenal on the aforementioned 
plating ground layer exposed in the aforementioned omission pattern. 

[0036] In this invention, the plating ground layer for the yoke stratification is formed on an insulating layer at the 
aforementioned (d) process, and plating growth of the yoke layer is carried out on the aforementioned plating ground 
layer at the aforementioned (e) process. At the aforementioned (d) process, the circumference of the aforementioned 
plating ground layer It is not surrounded by the resist layer etc. but only the plating ground layer is formed on the 
insulating layer by which flattening was carried out. Thus, the front end side of the yoke layer which carries out plating 
growth from a plating ground layer without the enclosure by the resist layer etc. grows being roundish, and can be 
formed in respect of the inclined plane which inclines in the height direction, applying the front end side of the 
aforementioned yoke layer to the upper surface from an inferior surface of tongue, or a curve. 
[00371 And in this invention, since the front end side of the aforementioned yoke layer is a gently-sloping inclined 
plane or a curve side, thickness of the resist layer formed on a yoke layer from on the insulating layer ahead of the 
aforementioned yoke layer at the above-mentioned (f) process, applying can be mostly made into homogeneity 
[00381 For this reason, when a main pole layer extracts in the aforementioned resist layer and a pattern is formed in 
exposure development, it applies throughout the upper surface, and exposure development is earned out appropriately, 
the resist layer in the aforementioned omission pattern can be removed from an inferior surface of tongue, and resist 
**** does not occur like before in the aforementioned omission pattern. 

[0039] Therefore, it is possible for the plating ground layer for the main pole stratification to be appropriately exposed 
in the aforementioned omission pattern, therefore to carry out plating growth of the main pole layer appropriately with 
a predetermined configuration on the aforementioned plating ground layer at the aforementioned (g) process. 
[0040] Moreover, it is desirable to form a plating ground layer at the following processes in the aforementioned (d) 
process in this invention. , 

(h) The process which forms a plating ground layer in the aforementioned insulating-layer upper surface and I the 
connection layer upper surface, and forms a resist layer on the aforementioned plating ground layer further, (i) The 
process which leaves the resist layer of the yoke layer configuration where a front end side is located in the height 
direction back rather than the aforementioned opposed face, and is prolonged even on the aforementioned connection 
layer, and removes other resist layers, and process which removes the aforementioned resist layer after removing the 
plating ground layer which is not covered by (j) resist layer. 

[0041] Or in this invention, you may form a plating ground layer at the following processes in the aforementioned (d) 

(k) The process which the yoke layer configuration which a resist layer is formed in the aforementioned insulating- 
layer upper surface and the connection layer upper surface, and a front-end side is further located in the height 
direction back rather than the aforementioned opposed face at the aforementioned resist layer, and is prolonged even 
on the aforementioned connection layer extracts, and forms a pattern in the aforementioned resist layer, and the process 
which remove the aforementioned resist layer after carrying out the spatter membrane formation of the plating ground 
layer into the (1) aforementioned omission pattern. 

[0042] According to the formation method of the above-mentioned plating ground layer, the circumterence ot the 
aforementioned plating ground layer is not surrounded in a resist layer etc., but only the aforementioned insulating 
layer has become an extended state to the circumference of the aforementioned plating ground layer. Therefore it 
plating growth of the yoke layer is carried out on the aforementioned plating ground layer, the circumference of the 
aforementioned yoke layer grows being roundish, and can be formed as the inclined plane which inclines in the height 
direction, applying the front end side of the aforementioned yoke layer to the upper surface from an inferior surface ot 
tongue, or a curve side. . . 

[0043] Moreover, it is desirable for the inside width method of the direction of the width of recording track in the 
aforementioned opposed face to be missing from the upper surface, to keep spreading from an inferior surface of 
tongue at least, in the aforementioned (f) process, in this invention, and to form a pattern in the aforementioned resist 

[0044] It can form in the configuration in which this applies the front end side of the aforementioned main pole layer to 
the upper surface from an inferior surface of tongue, and a width-of-face size spreads gradually. 
[0045] Moreover, it is desirable to remove the aforementioned plating ground layer which is the aforementioned (g) 
process and was formed [ except under the aforementioned main pole layer ] further by this invention. 
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[0046] 

[Embodiments of the Invention] Drawing 1 is drawing of longitudinal section showing the structure of the magnetic 
head equipped with the vertical-magnetic-recording head of the 1 st operation gestalt of this invention. 
[0047] The vertical-magnetic-recording head H shown in drawingl gives a perpendicular magnetic field to a record 
medium M, and makes the hard film Ma of a record medium M magnetize perpendicularly. 

[0048] The aforementioned record medium M is a disk-like, and the high hard film Ma of residual magnetization has 
the soft film Mb with magnetic high permeability in the inner direction, and the center of a disk takes the axis-of- 
rotation lead, and it is rotated for it by the front face. . ... _ n . e 

[0049] If it is formed with ceramic material, such as aluminum 203 and TiC, opposed face 30a of a slider 30 counters 
the aforementioned record medium M and a record medium M rotates, a slider 30 will surface from the front face of a 
record medium M by the surface airstream, or a slider 30 will slide on the slider 30 of the aforementioned vertical- 
magnetic-recording head H at a record medium M. In drawing 1 , the move direction of the record medium M to a 
slider 30 is an illustration Z direction. The aforementioned perpendicular magnetic-head H is prepared in the trailing 
side edge side of a slider 30. 

[0050] The nonmagnetic insulating layer 54 by inorganic material, such as aluminum 203 or Si02, is formed in side 
edge side 30b of the aforementioned slider 30, and read station HR is formed on this nonmagnetic insulating layer. 
[0051] The aforementioned read station HR consists of the lower shell lower shield layer 52, the gap layer 55, the 
magnetoresistance-effect element 53, and the up shield layer 51. The aforementioned magnetoresistance-effect 
elements 53 are an anisotropy magnetoresistance-effect (AMR) element, a huge magnetoresistance-effect (GMR) 
element, a tunneled type magnetoresistance-effect (TMR) element, etc. 

[0052] On the aforementioned up shield layer 51, the nonmagnetic insulating layer 31 by inorganic material, such as 
aluminum 203 or Si02, is formed, and the vertical-magnetic-recording head H for record of this invention is formed 
on the aforementioned nonmagnetic insulating layer 3 1 . And the vertical-magnetic-recording head H is covered with 
the protective layer 13 formed by the inorganic nonmagnetic insulating material etc. And opposed face Hla with the 
record medium of the aforementioned vertical-magnetic-recording head H is the same side mostly with opposed face 
30a of the aforementioned slider 30. 

[0053] Ferromagnetic material, such as a permalloy (nickel-Fe), is plated with the aforementioned vertical-magnetic- 
recording head H, and the auxiliary magnetic pole layer 21 is formed with it. In addition, the aforementioned up shield 
layer 5 1 may be made to serve a double purpose as the aforementioned auxiliary magnetic pole layer 2 1 . The 
aforementioned nonmagnetic insulating layer 3 1 is formed in the bottom of the aforementioned auxiliary magnetic pole 
layer 21 (between the auxiliary magnetic pole layer 21 and side edge side 30b of a slider 30), and the circumference of 
the aforementioned auxiliary magnetic pole layer 21 . And as shown in drawing J , surface (upper surface) 21a of the 
auxiliary magnetic pole layer 21 and surface (upper surface) 31a of the aforementioned nonmagnetic insulating layer 
3 1 are located on the same flat surface. 

[0054] As shown in drawing 1 , the connection layers 25, such as nickel-Fe, are formed on surface 21a of the 
aforementioned auxiliary magnetic pole layer 21 rather than the aforementioned opposed face Hla in the height 
direction back (the direction of illustration Y). 

[0055] In the circumference of the aforementioned connection layer 25, the insulating ground layers 26, such as 
aluminum 203, are formed on surface 21a of the aforementioned auxiliary magnetic pole layer 21, and surface 31a of 
the aforementioned nonmagnetic insulating layer 31, and the coil layer 27 is formed of conductive material, such as 
Cu on this insulating ground layer 26. This coil layer 27 is formed with frame plating etc., and pattern formation is 
spirally carried out so that it may become a predetermined number of turns around the aforementioned connection layer 
25. On end-connection 27a by the side of the volume center of the coil layer 27, the bottom raising layer 77 similarly 
formed with conductive material, such as Cu, is formed. 

[0056] The aforementioned coil layer 27 and the bottom raising layer 77 are covered with the insulating layer 32 ot 
organic materials, such as resist material, and are further covered by the insulating layer 33 . 
T0057] As for the aforementioned insulating layer 33, being formed by the inorganic insulating material is desirable, 
and at least one or more sorts in AlO, aluminum 203, Si02 and Ta 205, TiO and A1N, AlSiN, TiN and SiN, Si3N4, 
NiO WO W03, BN and CrN, and SiON can be chosen as the aforementioned inorganic insulating material. 
[0058] And surface (upper surface) 25a of the aforementioned connection layer 25, surface (upper surface) 77a of the 
bottom raising layer 77, and surface (upper surface) 33a of an insulating layer 33 are processed so that it may become 
the same side. Such flattening processing is performed using CMP technology etc. so that it may explain by the below- 
mentioned manufacture method. 

[00591 With this 1st operation form, the yoke layer 35 is formed on the aforementioned insulating layer 33. As shown 
in drawingl , front end side 35a of the aforementioned yoke layer 35 is formed in the height direction (direction of 
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illustration Y) back rather than the aforementioned opposed face HI a. Moreover, end face section 35c of the 
aforementioned yoke layer 35 is formed in the upper surface of the aforementioned connection layer 25, and the 
aforementioned end face section 35c and the connection layer 25 will be magnetically connected. Since the insulating 
layer 33 under the aforementioned yoke layer 35 is formed in respect of flattening, the aforementioned yoke layer 35 
can be formed with a sufficient pattern precision. 

[0060] Moreover, in this invention, it is the inclined plane or curve side which inclines in the height direction (the 
direction of illustration Y), front end side 35 applying [ of the aforementioned yoke layer 35 ] it to the upper surface 
from the undersurface (illustration Z direction). 

[0061] Moreover, as shown in drawing! , the lead layer 36 is formed in surface 77a of the aforementioned bottom 
raising layer 77, and supply of record current is possible in the aforementioned bottom raising layer 77 and the coil 
layer 27 from the lead layer 36. In addition, it can form with the same material as the aforementioned yoke layer 35, 
and the aforementioned lead layer 36 can form simultaneously the aforementioned yoke layer 35 and the lead layer 36 

[0062]^foreover, as shown in drawing 1 , the main pole layer 24 which applied on the aforementioned yoke layer 35 
from on the insulating layer 33 located in the aforementioned opposed face Hla side, and was formed by magnetic 
materials, such as NiFe, through the plating ground layer 71 rather than the aforementioned yoke layer 35 is formed. 
Furthermore, the non-magnetic layer 40 is piled up and formed on the aforementioned main pole layer 24. And both 
the front end sides 24a and 40a of the aforementioned main pole layer 24 and a non-magnetic layer 40 have appeared 
from aforementioned opposed face Hla. 

[0063] In addition, with the operation form shown in drawing.! , although formed by the linear dimension ot Li, 
applying the aforementioned main pole layer 24 and the yoke layer 35 in the height direction from aforementioned 
opposed face Hla, if the aforementioned main pole layer 24 and the yoke layer 35 lap partly and are connected 
magnetically the aforementioned linear dimension L3 will not be limited. Therefore, the aforementioned main pole 
layer 24 and a non-magnetic layer 40 may be formed in the height direction still longer, for example, may be extended 
like drawing 2 to the same position as back end side 35b of the aforementioned yoke layer 35. 
[0064] In addition, as shown in drawing 1 and 2, the aforementioned non-magnetic layer 40 and yoke layer 35 top is 
covered by the aforementioned protective layer 13. 

[0065] In addition, if the non-magnetic layer 40 has piled up on the main pole layer 24 like drawing 1 and drawing i 
At the time of the process which removes the plating ground layer 71 formed [ except under the aforementioned main 
pole layer 24 ] Although the component of the aforementioned plating ground layer 71 may adhere to the both-sides 
end face of the direction of the width of recording track of the aforementioned main pole layer 24 (the direction of 
illustration X) when the aforementioned plating ground layer 7 1 can be removed and the aforementioned plating 
ground layer 71 is removed, without decreasing the height size of the aforementioned main pole layer 24 Even in this 
case, the aforementioned adhesion film can be removed, without decreasing the height size of the aforementioned main 
pole'layer 24. Moreover, although the width of recording track Tw of the aforementioned main pole layer 24 can be 
narrowed and the vertical-magnetic-recording head which can respond to ** truck-ization can be manufactured by 
deleting the both-sides end face of the aforementioned main pole layer 24, it is possible to attain ** truck-ization of the 
aforementioned main pole layer 24, without decreasing the height size of the aforementioned main pole layer 24 also in 

this time. , . , . 

[0066] In addition, as for the aforementioned non-magnetic layer 40, being formed with non-magnetic metal material is 
desirable. NiP, NiCu, NiMn, and NiW, NiB, Pd, Rh, Ru, Au and Cu can be chosen as the aforementioned non- 
magnetic metal material. It is desirable to choose NiP also in this. In addition to the continuation plating ease on 
manufacture, the aforementioned non-magnetic layer 40 is excellent in thermal resistance in it being NiP, and its 
adhesion with the main pole layer 24 is also good. Moreover, hardness with the main pole layer 24 and the amount of 
processings of a non-magnetic layer 40 and the main pole layer 24 by the ion milling later mentioned since it is 
equivalent can be made equivalent, and can raise processability. , 
[0067] Moreover, a non-magnetic layer 40 is a NiP alloy, and it is [ the concentration of Element P ] desirable that it is 
below 15 mass % above 8 mass %. It is stabilized also, for example to external factors, such as generation of heat, by 
this, and it is possible for it to be nonmagnetic. Moreover, measurement of alloy composition of the non-magnetic 
layers 40, such as a NiP alloy, can be specified with an X-rays spectroscopic analyzer, wave distributed line analysis 
equipment, etc. which were put [ transverse electromagnetic / SEM, ] together. 

[0068] In addition, the reason for choosing the above-mentioned non-magnetic metal material is that the plating 
formation of the aforementioned non-magnetic layer 40 can be carried out in succession on the main pole layer 24 by 
which plating formation is carried out, and it can attain simplification of a manufacturing process. 
[0069] Drawing 3 is drawing of longitudinal section of the magnetic head which equipped the vertical-magnetic- 
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recording head which shows another operation form in this invention. 

[0070] A non-magnetic layer 40 puts the operation form of drawin g! on the difference in drawingJL , and the upper 
surface of the aforementioned main pole layer 24, and it is not prepared in them, for this reason, although the effect by 
having formed the above-mentioned non-magnetic layer 40 cannot be acquired in drawing 3 , it is formed in respect ot 
the inclined plane which inclines in the height direction (the direction of illustration Y), applying front end side 35a of 
the aforementioned yoke layer 35 to the upper surface from the undersurface also in this operation form, or a curve, 
and what the effect of this invention mentioned later is acquired for is possible 

[0071] Next, the configuration of the front end sides 24a and 40a of the main pole layer 24 in drawing! and drawing^ 
and a non-magnetic layer 40 is explained. . 
[0072] As shown in drawing 4 and 5, the plating ground layer 71 is formed between the aforementioned insulating 
layer 33 and the main pole layer 24. From the aforementioned plating ground layer 71, the aforementioned main Dole 
layer 24 carries out plating growth, and is formed, and the height size HI of the aforementioned main pole layer 24 is 
set as a certain predetermined value. , . , 

[0073] As shown in drawing 4 and 5, the both-sides end faces 24d and 24d of front end side 24a of the aforementioned 
main pole layer 24 are formed in the configuration in which is followed toward the upper surface (illustration Z 
direction) from the undersurface, and the width-of-face size of the direction of the width of recording track (the 
direction of illustration X) spreads gradually. As for the aforementioned both-sides end faces 24d and 24d, it is 
desirable like drawin g 4 to be formed in respect of a curve as shown in an inclined plane or drawing i . 
[00741 The width-of-face size of the direction of the width of recording track is formed in the configuration which 
spreads gradually as are furthermore shown in drawing 4 and 5 and front end side 40a of the non-magnetic layer 40 
formed on the aforementioned main pole layer 24 also goes to the upper surface from the undersurface. Moreover, as 
shown in drawing 4 and 5, the both-sides end faces 40d and 40d of the aforementioned front end side 40a are made into 
the both-sides end faces 24d and 40d and continuation side of the aforementioned main pole layer 24, and, therefore, 
40d of both-sides end faces of front end side 40a of the aforementioned yoke layer 40 is an inclined plane by drawing 
4 and 40d of both-sides end faces of the aforementioned front end side 40a is a curve side m drawing i . 
[0075] In addition, as shown in drawing.4 and 5, the width of recording track Tw is regulated with the width-of-face 
size of the direction of the width of recording track of 24g of upper surfaces of the aforementioned main pole layer 24 
(end face by the side of trailing). . 

[0076] In addition, when the non-magnetic layer 40 has not piled up on the aforementioned main pole layer 24 like 
drawing 3 , front end side 24a of the aforementioned main pole layer 24 is a configuration in which it applies to the 
upper surface from the undersurface, and the width-of-face size of the direction of the width of recording track (the 
direction of illustration X) spreads gradually, and, as for the both-sides end faces 24d and 24d of the aforementioned 
front end side 24a, it is desirable at this time that they are an inclined plane or a curve side 

[0077] Thus when actually recording on a record medium that the both-sides end faces 24d and 24d of front end side 
24a of the aforementioned main pole layer 24 are made into an inclined plane or a curve side, and the configuration ot 
the aforementioned front end side 24a is a **** trapezoidal shape, The 24d of the aforementioned end faces shown by 
(iii) though an angle of skew is produced as the dashed line of drawing 10 shows does not overflow aslant the 
recording track width efface Twl into the side greatly. Therefore, fringing by the 24d of the aforementioned both- 
sides end faces can be prevented now, and improvement in an off-track performance can be aimed at. 
[0078] On the other hand, although drawing 33 is the front view of the conventional mam pole layer 5 shown m 
drawing 27 or drawing 29 If end-face 5a of the aforementioned main pole layer 5 is a square or a rectangle like 
drawing 33 If end-face 5a of the main pole layer 5 has an angle of skew to the move tangential direction (illustration Z 
"direction) of a record medium, as a dashed line shows, side side 5b of a main pole layer will give a slanting leakage 
magnetic field into the width of recording track Twl , Fringing F will occur, and off-track performance degradation will 

[0079] S Therefore, as for front end side 24a of the aforementioned main pole layer 24, it is good like this invention that 
it is a **** trapezoidal shape. . 

[0080] Next, the aforementioned main pole layer 24 and the yoke layer 35 are explained below about the flat-surtace 
configuration seen from right above. In addition, the plan explained below is applicable to all of the vertical-magnetic- 
recording head shown in drawingi or drawing! . 

[0081] As shown in the plan of drawing 6 , the aforementioned yoke layer 35 is a flat-surface configuration to which 
the width-of-face size Wy of the direction of the width of recording track becomes thin at 35d of front fields which are 
the opposed face Hla side, and the width-of-face size of the direction of the width of recording track becomes large 
gradually by back field 35e. And the main pole layer 24 has piled up on the 35d of the aforementioned front fields. In 
addition the width-of-face size Wy in the direction of the width of recording track of the 35d of the aforementioned 
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front fields (the direction of illustration X) is formed with a width-of-face size larger than the width of recording track 

[00821 As shown in drawing 6 , the upper surface (end face by the side of trailing) of front end side 24a is regulated by 
the width of recording track Tw, and the aforementioned main pole layer 24 maintains the width-of-face size, or 
becomes a little broad, and is formed by short linear dimension towards me height direction back. 
[0083] In addition, in this invention, it is required for front end side 24a of the aforementioned mam pole layer 24 
exposed to the aforementioned opposed face Hla to be larger than the area of front end side 21b of Oe aforementaoned 
auxiliary magnetic pole layer 21, for example, as shown in drawing^ , it is desirable [ die width-of-face : size Wr of the 
direction of tine width of recording track of the auxiliary magnetic pole layer 21 ] to be formed with a width-of-face 
size larger enough than the aforementioned width of recording track Tw. 

[0084] In drawin g 7 , the width-of-face size Wy is the configuration which spreads gradually as it results in the height 
direction (the direction of illustration Y), without the aforementioned yoke layer 35 having the 35d ot the 
aforementioned front fields. And the main pole layer 24 has piled up on the aforementioned yoke layer 35. 
[0085] As shown in drawing? , the upper surface (end face of trailing side **) of front end side 24a is regulated by the 
width of recording track Tw, and the aforementioned main pole layer 24 maintains the width-of-face size, or becomes a 
little broad, and is formed by short linear dimension towards the height direction back. 

r00861 In drawine8 , although the configuration of the aforementioned yoke layer 35 is the same as drawing 1 , back 
field 24e of the aforementioned main pole layer 24 is the configuration in which a width-of-face size spreads gradually, 
and this back field 24e and the yoke layers 35 overlap. However, the aforementioned yoke layer 35 is further come 
together and formed in opposed face side Hla, and 24f of a part of front fields of the shape of a width-of-face narrow 
type of the aforementioned main pole layer 24 may overlap the aforementioned yoke layer 35 Introduction of the 
magnetic flux from the aforementioned yoke layer 35 to the aforementioned main pole layer 24 can be made smooth by 
this, and the vertical-magnetic-recording head which can respond to high recording density-ization can be 

manufactured. , u -r a 

[00871 Moreover, 35d of front fields as shown in the aforementioned yoke layer 35 at drawing 6 may be lormed. 
00881 Back field 24e of the aforementioned main pole layer 24 is the configuration in which a width-of-face size 
spreads gradually, and although the configuration of the aforementioned yoke layer 35 is the same as drawingl and 
drawing s , further, in drawing , this back field 24e is prolonged in the height direction (the direction of illustration 
YVfortlong time, and is formed in it by it. The back end of the aforementioned back field 24e may be extended like 
drawing 2 by even the same field as back end side 35b of the aforementioned yoke layer 35. 
[0089] Moreover, 35d of front fields as shown in the aforementioned yoke layer 35 at drawing6 may be formed. 
Furthermore, back field 24e to which a width-of-face size spreads on a target gradually is not formed in the 
aforementioned main pole layer 24, the width of recording track Tw is maintained at it towards the height direction, or 
mist and 24f of front fields of **** which became broad may be extended for a long time in the height direction from 
the aforementioned width of recording track Tw towards the height direction tUanr : At u 
[00901 With the plan shown in above-mentioned drawing_6 or above-mentioned drawing 9 , the field where the width- 
of-face size Wy spreads on a target gradually is formed as each results in the height direction at the aforementioned 
yoke layer 35, and in the position with which the aforementioned yoke layer 35 and the mam pole layer 24 lap 
especially, the width-of-face size of the direction of the width of recording track of the aforementioned yoke layer 35 is 
larger than the width-of-face size of the direction of the width of recording track of the aforementioned mam pole layer 

?0091] Moreover, the thickness of the aforementioned yoke layer 35 is of the same grade as the thickness of the 
aforementioned main pole layer 24, or the thickness of the aforementioned yoke layer 35 is formed more greatly than 
the thickness of the aforementioned main pole layer 24. . , t , 

[00921 Therefore, in the position with which the aforementioned yoke layer 35 and the main pole layer 24 lap, the 
cross section to a direction parallel to the aforementioned opposed face Hla of the aforementioned yoke layer 35 is 
larger than the cross section to a direction parallel to the aforementioned opposed face Hla of the aforementioned main 
pole layer 24 A record magnetic field can be drawn suitable for the aforementioned main pole layer 24 from the 
aforementioned yoke layer 35 by this, and the passage efficiency of magnetic flux becomes good and can improve an 

[OoTsTM^eoXS main pole layer 24 and the yoke layer 35 are separately formed like drawing! ^or drawing^ , the 
direction which extends 24f of front fields formed by **** of the aforementioned main pole layer 24 for a long time, 
and forms them when it is the structure of piling up the main pole layer 24 on the tforementioned yoke layer 35 can 
form mostly the width-of-face size of the whole of the 24f of the aforementioned front fields witii a sufficient pattern 
precision by the width of recording track Tw, and it is desirable. When starting furthermore, by bringing near and 
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forming the aforementioned yoke layer 35 in the opposed face Hla side as much as possible, the magnetic saturation of 
the aforementioned main pole layer 24 can be suppressed, and magnetic flux can be centralized on the aforementioned 
main pole layer 24. 

[0094] In addition, drawing 6 or drawing 9 is an example, and the flat-surface configuration of the main pole layer 24 
and the yoke layer 35 is not iimited to these flat-surfaces configuration. By this invention, in the position with which 
the aforementioned main pole layer 24 and the yoke layer 35 lap, as long as the cross section to a direction parallel to 
the aforementioned opposed face Hla of the aforementioned yoke layer 35 is larger than the cross section to a direction 
parallel to the aforementioned opposed face Hla of the aforementioned main pole layer 24, it may be formed in what 
flat-surface configuration. . . 

[0095] By the way, in this invention, front end side 35a of the aforementioned yoke layer 35 is formed also m drawing 
1 or which operation form of drawjngi in respect of the inclined plane which is missing from the upper surface from 
the undersurface, and inclines in the height direction, or the curve. 

[0096] About the formation method of such front end side 35a, although explained in detail by the next manufacture 
method, thereby, the following effects can be acquired. 

[0097] Namely, although it extracts for main pole layer 24 formation in the aforementioned resist layer and a pattern is 
formed by exposure development in this invention when forming the main pole layer 24 formed on the aforementioned 
yoke layer 35 from on the insulating layer 33 located ahead rather than the aforementioned yoke layer 35, applying 
using a resist layer under the present circumstances, since the resist layer which applies that front end side 35a of the 
aforementioned yoke layer 35 is a gently-sloping inclined plane or a curve side on the yoke layer 35 from on the 
aforementioned insulating layer 33, and is formed can be formed by the thickness of about 1 law The exposure 
development of the resist layer in the aforementioned omission pattern can be appropriately earned out from the upper 
surface to the undersurface, and resist **** does not occur in the aforementioned omission pattern like before. 
[0098] Therefore, in this invention, the plating ground layer 71 can be exposed on the aforementioned whole surface in 
an omission pattern, and plating growth of the main pole layer 24 of a predetermined configuration can be earned out 
appropriately on the aforementioned plating ground layer 71. 

[0099] Moreover, it is possible to be able to raise pattern precision, since the thickness of the resist layer tor forming 
the aforementioned main pole layer 24 can be mostly formed in homogeneity, if front end side 35a of the 
aforementioned yoke layer 35 is formed in respect of the gently-sloping inclined plane or the curve as mentioned 
above, therefore to form the aforementioned main pole layer 24 with a sufficient pattern precision. 
[0100] It enables especially front end side 24a that appears in the aforementioned opposed face HI a of the 
aforementioned main pole layer 24 as described above to set up this width of recording track Tw with a predetermined 
size with high precision, although the size of the direction of the width of recording track of the upper surface (end face 
by the side of trailing) is regulated as the width of recording track Tw. Therefore, in this invention, the vertical- 
magnetic-recording head which can respond to * * truck-ization can be manufactured. 

[0101] Moreover, in this invention, by front end side 35a of the aforementioned yoke layer 35 being a gently-sloping 
inclined plane or a curve side, magnetic flux is smoothly led to the aforementioned main pole layer 24 from the 
aforementioned yoke layer 35, and the passage efficiency of magnetic flux can be raised. That is, in this invention, the 
magnetic flux which leaks from front end side 35a of the aforementioned yoke layer 35 can be decreased, magnetic 
flux can be centralized suitable for the aforementioned main pole layer 24, and the vertical-magnetic-recording head 
which can respond can be manufactured suitable for the future formation of high record dense. 
[0102] Moreover, in this invention, as described above, upper surface 33a of the aforementioned insulating layer 33 
and upper surface 25a of the connection layer 25 are the flattening side made into the same field by CMP technology 
etc 

[0103] Therefore, it enables yoke layer 35 further to form the main pole layer 24 with a sufficient pattern precision on 
the aforementioned insulating layer 33. 

[0104] Moreover, since it is possible to form separately the aforementioned main pole layer 24 and the yoke layer 35 in 
this invention, it is also possible to form the aforementioned main pole layer 24 and the yoke layer 35 at a different 
magnetic material. It is desirable in this case, to choose a magnetic material so that the saturation magnetic flux density 
of the aforementioned main pole layer 24 may become higher than the saturation magnetic flux density of the yoke 
layer 35 If the main pole layer 24 is formed by the magnetic material with saturation magnetic flux density higher than 
the yoke layer 35, it will become possible from the small main pole layer 24 of the width-of-face size Tw and thickness 
to give the magnetic flux phi with high density perpendicularly to the hard film Ma, and an over-wnting property will 
come to improve. . 

[01 05] In addition, although magnetic materials, such as nickel-Fe, Co-Fe, and nickel-Fe-Co, are chosen as the 
aforementioned main pole layer 24 and the yoke layer 35, when choosing the same magnetic matenal as the main pole 
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layer 24 and the yoke layer 35, it is possible to take out a difference with changing a composition ratio to saturation 

magnetic flux density. . . » , . 

r01061 In addition, with the vertical-magnetic-recording head shown in drawingl or drawingl , it record current is 
given to the coil layer 27 through the lead layer 36, a record magnetic field will be guided to die auxiliary magnetic 
pole layer 21 and the yoke layer 35 by the current magnetic field of the current which flows the coil layer 27 . As 
shown in drawingl or 3, in opposed face Hla, the leakage record magnetic field from front end side 24a of the 
aforementioned main pole layer 24 and front end side 21b of the auxiliary magnetic pole layer 21 penetrates the hard 
film Ma of a record medium M, and passes the soft film Mb. Since the area of front end side 24a of the aforementioned 
main pole layer 24 is smaller enough than the area of front end side 2 lb of the auxiliary magnetic pole layer 21 it leaks 
to front end side 24a of the aforementioned main pole layer 24, the magnetic flux phi of a record magnetic field 
concentrates, the aforementioned hard film Ma is perpendicularly magnetized by this magnetic flux phi currently 

concentrated, and magnetic data are recorded. . 

r01071 Next the manufacture method of the vertical-magnetic-recording head of this invention is explained below. 
Drawiell to drawing 26 is process drawing showing the manufacturing process of the vertical-magnetic-recording 
h^dhito invention. In addition, drawing 13 shows the manufacturing process with the common vertical-magnetic- 
recording head shown in drawingl or drawing 3 from drawing j„I . _ .• 

[01081 At the process shown in drawingl! , after forming the auxiliary magnetic pole layer 21 made from a magnetic 
material on the nonmagnetic insulating layer 31, the height direction (direction of illustration Y) back of the 
aforementioned auxiliary magnetic pole layer 21 is also fill uped with the aforementioned nonmagnetic insu ating layer 
31 and carries out flattening processing of the upper surface of the aforementioned auxiliary magnetic pole layer 21 
and the nonmagnetic insulating layer 3 1 using CMP technology etc. further. 

[01091 Next behind [ height direction (direction of illustration Y) ] the aforementioned auxiliary magnetic pole layer 
21, plating formation of the connection layer 25 made from a magnetic material is carried out, it applies to the upper 
surface of the connection layer 25 from the auxiliary magnetic pole layer 21 aforementioned upper surface further, the 
spatter of the inorganic insulating material is carried out, and the insulating ground layer 26 is formed in it 
[01 10] Next, as shown in drawing j_2 , the coil layer 27 is formed with frame plating on die aforementioned insulating 
ground layer 26, and similarly the bottom raising layer 77 is further formed by plating. The coil layer 27 is formed in a 
position lower enough than the height of the aforementioned connection layer 25 at this time. And the aforementioned 
coil layer 27 and the bottom raising layer 77 are covered by the insulating layer 32 of an organic matenal further, the 
spatter of the inorganic insulating material is carried out, and the wrap insulating layer 33 is formed for all layers. 
[0111] Next, polish processing is performed from the illustration upper part to each class formed by the state ot 
drawing 12 using CMP technology etc. This polish processing is performed to the position of the level surface (L-L 
side) which crosses all the aforementioned insulating layers 33, the connection layers 25, and bottom raising layers 77. 
[01 121 As a result of the aforementioned polish processing, as shown in drawing 13 , it is processed so that all ol 
surface 25a of the connection layer 25, surface 33a of an insulating layer 33, and surface 77a of the bottom raising 
layer 77 may become the same field. . e 

[0113] It is the manufacturing process in which even this is common in each operation form. Next, the manufacture 
method of the vertical-magnetic-recording head of the structure shown in drawing 1 is explained. 
[01 141 Drawing 14 is a plan and carries out spatter membrane formation of the plating ground layer 72 all over the 
upper [ of the insulating layer 33 by which flattening was carried out ]. Next, the resist layer 80 is formed on the 
aforementioned plating ground layer 72, it leaves pattern 80a of yoke layer 35 configuration to the aforementioned 
resist layer 80, and the other resist layer is removed. In addition, since there was a thing by which it shall not be 
exposure-development-removed according to the kind of resist layer 80 in the portion by which exposure development 
was carried out and from which a portion is removed, when the resist layer 80 from which the portion by which 
exposure development was carried out is removed is used, exposure development is earned out in resist layers 80 other 
than the aforementioned pattern 80a, and the portion is removed. Moreover, when the resist layer 80 from which the 
portion by which exposure development is not carried out is removed is used, exposure development of the inside ot 
the aforementioned pattern 80a is carried out, and the resist layer 80 by which exposure development is not earned out 
is removed. It can leave the resist layer 80 of pattern 80a shown in drawing^ 14 by this. 

[0115] In addition, the aforementioned pattern 80a is located yoke pattern 80c and behind the field in which the yoke 
layer 35 is formed, and consists of common pattern 80d for plating energization. 

[01 16] In addition, as for the aforementioned pattern 80a, the front end side 80b is located in the height direction 
direction of illustration Y) back rather than the aforementioned opposed face Hla, and yoke pattern 80c ot the 
aforementioned pattern 80a is prolonged and formed even in toe aforementioned connec *on layer 25 
[01 17] Next after removing the plating ground layer 72 which is not covered by the aforementioned resist layer 80 by 
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ion milling, the aforementioned resist layer 80 is removed. 

[01 18] On the aforementioned insulating layer 33, the plating ground layer 72 of the configuration of pattern 80a is left 
behind by this. 

[0119] Next, drawing 15 is a plan and covers aforementioned common pattern 80d top in the resist layer 76 in this 
process. Drawing of longitudinal section at this time is shown in drawing 1 8 . And plating growth of the yoke layer 35 
is carried out on the plating ground layer 72 of the aforementioned yoke pattern 80c. 

[0120] Or you may form the yoke layer 35 by the following method. Drawing 16 is a plan and forms the resist layer 73 
on the aforementioned insulating layer 33 at this process. Furthermore, it keeps becoming the aforementioned resist 
layer 73 with the flat-surface configuration of the yoke layer 35, and pattern 73a is formed by exposure development. 
The aforementioned omission pattern 73a consists of yoke pattern 73c of the field in which the yoke layer 35 is 
formed, and common pattern 73d for plating energization located in the back. As for the aforementioned omission 
pattern 73a, the front end side 73b is located in the height direction (direction of illustration Y) back rather than the 
aforementioned opposed face HI a, and yoke pattern 73c of the aforementioned omission pattern 73a is prolonged and 
formed even in the aforementioned connection layer 25. 

[0121] And spatter membrane formation of the plating ground layer 72 is carried out into the aforementioned omission 
pattern 73a, and the aforementioned resist layer 73 is removed. 

[0122] In the process shown in drawing 17 , aforementioned common pattern 73d top is covered in the resist layer 74. 
Drawing of longitudinal section at this time is shown in drawing 18 . And plating growth of the yoke layer 35 is carried 
out on the plating ground layer 72 formed on the aforementioned yoke pattern 73c which is not covered by the 
aforementioned resist layer 74. 

[0123] Next, if the aforementioned resist layers 76 and 74 are removed after drawing 15 and the drawing 17 process 
and the plating ground layer 72 on common pattern 80d and 73 d is removed further, drawing of longitudinal section of 
the vertical-magnetic-recording head in this time will become like drawing.! 9 . 

[0124] As shown in drawing 19 , the front end side 35a is roundish [ wore gently-sloping ], or the yoke layer 35 by 
which plating formation was carried out on the aforementioned plating ground layer 72 serves as a gently-sloping 
inclined plane. Thus, it is because, as for the aforementioned front end side 35a becoming a gently-sloping inclined 
plane or a curve side, the circumference of the plating ground layer 72 on the aforementioned yoke pattern 73c is not 
surrounded by the resist layer etc. at the time of drawing 15 or the drawing 17 process but the circumference of the 
aforementioned yoke pattern 73 c is opened wide. 

[0125] When drawing 15 and drawing 17 , or drawing 18 is looked at in detail, it turns out that the circumference of the 
plating ground layer 72 formed on the aforementioned insulating layer 33 is not surrounded by the resist layers 74 and 
76 etc. except for common pattern 75d top. 

[0126] Thus, when the circumference of the aforementioned plating ground layer 72 is not surrounded and is wide 
opened by the resist layer etc., the end face of the yoke layer 35 which carries out plating growth on the 
aforementioned plating ground layer 72 grows being roundish gently-sloping, and turns into an inclined plane or a 
curve side. 

[0127] In addition, in this invention, if the front field is not covered by the resist layer at least rather than front end side 
72b of the aforementioned plating ground layer 72, it is good, for example, the both-sides end face in the direction of 
the width of recording track of the aforementioned plating ground layer 72 (the direction of illustration X) may be 
worn by the resist layer. In this case, the yoke layer 35 at least which carries out plating growth on the aforementioned 
plating ground layer 72 is formed as the inclined plane which the front end side 35a is missing from the upper surface 
from the undersurface, and inclines in the height direction, or a curve side. 

[0128] Moreover, although not shown in drawing 19 , it is desirable to carry out plating formation of the lead layer 36 
at the time of the process shown also in upper surface 77a of the aforementioned bottom raising layer 77 at drawin gli 
or drawing 17 and the same process. 

[0129] Next, at this process, it is a plan, drawing 20 carries out spatter membrane formation of the plating ground layer 
71 on the insulating layer 33 which spreads to the aforementioned yoke layer 35 and its circumference, forms the resist 
layer 75 on it, is extracted for formation of the main pole layer 24 in the aforementioned resist layer 75, and forms 
pattern 75a by exposure development. 

[0130] As shown in drawing 20 , front end side 75b of the aforementioned omission pattern 75a is formed on the same 
field as the aforementioned opposed face Hla, and the aforementioned omission pattern 75a is further prolonged and 
formed even on the aforementioned yoke layer 35. Moreover, at this process, the aforementioned omission pattern 75a 
may be further prolonged and formed in the height direction (direction of illustration Y) back, as 75d of the back end 
side shows with an alternate long and short dash line. 

[0131] Moreover, drawi ng 21 is drawing of longitudinal section which cut the vertical-magnetic-recording head from 
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the M-M line shown in drawing 20 , and was seen from the arrow. 

[0132] As shown in drawing 21 , it extracts, and there is no resist **** into pattern 75a like before, and it will be 
formed in the aforementioned resist layer 75. . 
[01331 This is because front end side 35a of the aforementioned yoke layer 35 is a gently-sloping inclined plane or a 
curve side as mentioned above. Thickness of the resist layer 75 formed on the yoke layer 35 from on the front 
insulating layer 33 rather than the aforementioned yoke layer 35 by this, applying is mostly made to homogeneity. The 
thing which is formed in the aforementioned resist layer 75 and which extracts, carry out exposure development 
appropriately and removes the resist layer 75 in pattern 75a from the upper surface to the undersurface is Possible^ 
[0134] Next, if the aforementioned resist layer 75 in this invention is seen from the aforementioned opposed tace Hla 
side, it serves as a configuration shown in drawing 22 . y . ^ 

[0135] As shown in drawing22 , it was formed in the aforementioned resist layer 75, and extracts, and it applies to the 
upper surface from the undersurface (illustration Z direction), and the width-of-face size of the direction of the width of 
recording track (the direction of illustration X) spreads gradually, and the inside end faces 75e and 75e of pattern 75a 
are formed. The aforementioned inside end-face 75e may be formed in respect of the curve, as shown in drawing^ , 
and it may be formed in the inclined plane. . 
[0136] In order for such a configuration to extract and to form pattern 75a in the aforementioned resist layer 75, after 
applying the aforementioned resist layer 75, the aforementioned omission pattern 75a is formed in exposure 
development, it is making inside side 75e of the aforementioned omission pattern 75a flag with heat treatment further, 
and the aforementioned inside side 75e can be formed in an inclined plane or a curve side. 
[0137] Next, as shown in drawing 23 and 24, plating growth of the main pole layer 24 is earned out on the 
aforementioned plating ground layer 71 exposed in the aforementioned omission pattern 75a. At time plating 
growth of the aforementioned main pole layer 24 is carried out to a certain predetermined thickness HI like drawing 

[f 1381 Furthermore by this invention, plating growth of the non-magnetic layer 40 which consists of non-magnetic 
metal material, such as NiP, on the aforementioned main pole layer 24 is carried out. And the aforementioned resist 

[M39] InSnvention, as seen in drawing.!! , there is no resist **** into the aforementioned omission pattern 75a 
and the plating ground layer 71 will be exposed suitable for the aforementioned whole surface in omission pattern 75a. 
Therefore, it ii possible for plating growth of the aforementioned main pole layer 24 to be appropriately earned out 
from the aforementioned plating ground layer 71, and to form the aforementioned main pole layer 24 ot a 

raSSS^S'S^le layer 24 formed on the aforementioned yoke layer 35 since the aforementioned resist 
layer 75 can be formed by almost uniform thickness in this invention when front end side 3 5a of the aforementioned 
yoke layer 35 is a gently-sloping inclined plane or a curve side extracts, and it is a pattern formation plain-gauze cone 
with high precision about pattern 75a. , _ , 

[0141] Although especially the size of the direction of the width of recording track of the upper surface (end face by 
me side of tailing) of front end side 24a of the aforementioned main pole layer 24 is regulated as the minute width of 
recording track Tw, it is possible to be able to form the aforementioned width of recording track Tw in a predetermined 
size, and to manufacture the vertical-magnetic-recording head which can respond to future truck-ization with a 
pattern precision high as mentioned above. 

[01421 Drawing 25 is the front view showing the state where the aforementioned resist layer 75 was removed. As 
shown in drawing 25 , on the aforementioned plating ground layer 71, the width-of-face size of the direction of the 
width of recording track is missing from the upper surface from the undersurface, and the laminating of the mam pole 
layer 24 and non-magnetic layer 40 by which the both-sides end face was made the inclined plane or the curve side so 

K^SSS^^S^ layer 71 is formed not only in the bottom of the aforementioned main 
pole layer 24 but in other fields as shown in drawing 25 , you have to remove the aforementioned plating ground layers 
71 other than under the main pole layer 24. . 
[0144] At the process shown in drawing 25 , the ion milling of an anisotropy removes the aforementioned Plating 
ground layer 71 formed [ except under the aforementioned main pole layer 24 ]. At this time, upper surface 40e of the 
aforementioned non-magnetic layer 40 is also deleted in response to the influence of the aforementioned ion milling. 
[01451 Moreover, as shown in drawing 26 , since a part of removed aforementioned plating ground layer 71a re- 
adheres to the both-sides end faces 24d and 40d of the aforementioned main pole layer 24 and a non-magnetic layer 40 
(the direction C of an arrow), it removes the adhesion films 78 and 78 adhering to the aforementioned both-sides end 
face by the* billing of an anisotropy. Also at this time, as for upper surface 40e of the aforementioned non-magnetic 
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layer 40 it is deleted in response to the influence of the aforementioned ion milling. In addition, removal of the 
aforementioned plating ground layer 71 and the adhesion film 78 is effective especially when the aforementioned 
S £ound layer 71 is formed by the magnetic material. It is because the width of recording track Tw spreads tha 
me aforementioned adhesion film 78 is a magnetic material. On the other hand, when the aforementioned adhesion film 
78 is nonmagnetic plating material, especially removal of the aforementioned adhesion film 78 is ^ 
Moreover especially when the aforementioned plating ground layer 71 is formed within limits which do not affect an 
electrical property, removal of the aforementioned plating ground layer 71 is also unnecessary 
[0146] As mentioned above, by this invention, since the non-magnetic layer 40 is formed on the mam pole layer 24, 
when removing the plating ground layer 71 and its adhesion film 78 by ion milling, the height size HI of the 
aforementioned main pole layer 24 does not decrease only by the ability to delete upper surface 40e of the 

lou™™™™- TS££?£«m of recording track Tw which deletes fiirther 24d of both-sides end faces of 
Ae aforementioned main pole layer 24 and 40d of both-sides end faces of a non-magnetic layer 40 by the ion milling of 
JS and is decided by the width-of-face size of 24g of upper surfaces of the aforementioned main pole layer 
24 (end face by the side of trailing) is made small - Io - although upper surface 40e of a non-magnetic layer 40 is 
deleted by milling, the height size HI of the aforementioned main pole layer 24 does not decrease 
[0 48] Therefore when thfnon-magnetic layer 40 is piled up and formed on the main pole layer 24 like tins ; inven ion, 
t is in the state which the height size HI of the main pole layer 24 was not decreased, and wa^ maintained at constant 
value, and it is possible to realize removal of plating ground layer 71a and the adhesion film 78 and * * truck-^zatiom 
[0149] In addition, as for the aforementioned ion milling, in this invention, it is desirable to be earned out at the angle 
which inclined before and after 45 degrees to 70 degrees perpendicularly to the plating ^^^^^ 
it is made 60 degrees or less at 45 degrees or more, it is possible removal of plating ground layer 71a and *e adh^on 
film 78 and to perform ** truck-ization at 1 time of an ion milling process further, and a manufacturing process can be 

[oTsof^wever, you may perform the removal process of plating ground layer 71a, the removal process of the 
adhesion film 78, and a ** truck-ized process by the ion milling which has a respectively different milling angle, 
[ofl | m addition, in this invention, as for the height size HI of the aforementioned main pole layer 24 it is desirable 
that it is about 0.5 micrometers or less in 0.25 micrometers or more, as for the width of recording track Tw of the 
aforementioned main pole layer 24, it is desirable that it is 0.7 micrometers or less, and it is 0.5 micrometers or less 

[STsTMOTeoler, in this invention, the aforementioned plating ground layer 71 for plating ground layer [ for yoke 
layer 35 formation ] 72 and main pole layer 24 formation may be a magnetic plating material, and may be nonmagnetic 
plating material. In addition, since it extends a little to the circumference under the aforementioned main pole layer 24 
Ld the aforementioned plating ground layer 7 1 may be left behind when nonmagnetic, for example, metallic materials, 
such as Cu, is used for the aforementioned plating ground layer 71 for the main pole layer 24 aforementioned 
formation compared with the case where a magnetic plating material is used for the aforementioned plating ground 
layer 71, etching control can be made easy. . 
[0153] What is necessary is to be formed in the resist layer 75 at the time of the process shown in drawing , to 
extract to extend further 75d of back end sides of pattern 75a in the height direction (the direction of ^Mn J) 
(field of sign 75c), and just to arrange the 75d of the aforementioned back end sides with back end side 35b of the 
aforementioned yoke layer 35, in manufacturing the vertical-magnetic-recording head shown in drawing^ 
SMoreW, what is necessary is to have been formed in the resist layer 75 at the time of tiie process of tag 
23 and drawing 24 , to extract, and just to carry out plating growth only of the main pole layer 24 into pattern 75a, in 
manufacturing the vertical-magnetic-recording head shown in drawing!. 

[0155] In addition, it is possible for the resist layer 75 shown in drawing 22 by this invention to acquire the effect of 
SisTnvention, even if the inside width method of the direction of the width of recording track in the aforementioned 
opposed face Hla (the direction of illustration X) does not need to be formed so that it may apply to the upper surface 
and may spread from an inferior surface of tongue, and front end side 24a of the aforementioned main pole layer 24 is 

formed in configurations, such as a square and a rectangle, as usual. 

[01 56] Moreover, with the operation gestalt shown in drawingA and drawing 2 , although read station HR is formed, 
this does not need to be formed. 

[Effect of the Invention] By this invention, it forms as mentioned above in respect of the inclined plane which inclines 
bSe^t direction, applying the front end side of the yoke layer formed on an insulating layer to the upper surface 
from the undersurface, or a curve. 
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[0158] For this reason, since the thickness of the aforementioned resist layer can be most y formed in homogeneity 
when forming the main pole layer formed on the aforementioned yoke layer from on the msulating layer located ahead 
Z Z the aforementioned yoke layer, applying using a resist layer, when it extracts for the aforem^tioned main 
pole layer formation in the aforementioned resist layer and a pattern forms in exposure development, resist like 
before does not occur in the aforementioned omission pattern. 

[01 59] before, in this invention, a plating ground layer can be exposed on the aforementioned whole surface in an 
omission pattern, and plating growth of the main pole layer of a predetermined configuration can be earned out 

anoroDriatelv on the aforementioned plating ground layer. 

mm Moreover, it is possible to be able to raise pattern precision, since the thickness of the resis layer for forming 
± HZ^oneA main pole layer can be mostly formed in homogeneity, if the front ^^^XSL 
yoke layer is formed in respect of the gently-sloping inclined plane or the curve as mentioned above *^fo r e to form 
me aforementioned main pole layer with a sufficient pattern precision, and the front end side of the aforementioned 
Z^lzyTczn be formed in the predetermined width of recording track Tw and a predetermined predetermined 

m^imoreover, in this invention, by the front end side of the aforementioned yoke layer being a gently-sloping 
nclined Diane or a curve side, magnetic flux is smoothly led to the aforementioned main po e layer from the 
S£d&, ^d the passage efficiency of magnetic flux can be raised. That is, in this .invention, the 
maSk flux which leaks from the front end side of the aforementioned yoke layer can be decreased, magnetic flux 
3fcenSed suitable for the aforementioned main pole layer, and the vertical-magnetic-recording head which can 
respond can be manufactured suitable for the future formation of high record dense. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[0 0 2 0] ^Ofca6BU@E^att^)17±^?)3-^ 
1 1 0 IC*HtTM§n5 M 1 2 Ictt. Mia 20 

3-i7J!l OiiCMSnfcl/^Xhil 2(DmmH2 

mmn 3 1 t^c^ c •So 

[0 0 2 1] *©|3 2l:STIgTB, StllHl/^X h 
11 2\Z^MMm5Bl$.V)fzii><Dikgn?--> 1 2 a£ 
^^T^-rs*^ a-?lio±©i/ 

H2©IP#i«i:J»<^?>fci*- C»&^A<DgP# 

c^stifci/vT; hn 1 2 <D-fmz-£-vmv)\zm9ttf 
Kznr. mmmA^wzm^tmrn^nu^u^^ 30 

M12 bWIO^TK 

[0 0 2 2] ^LT^tCifiKfe^A^->l 2 aWCS 
tiSLfc^^Ttfelf 1 l±^b£I&1Slf 5£*u/*j£fi 
Sti^tbTfc- BUl2^^^^-> 1 2 artiCl/vX 

1 l^fHl/vXhBl 2 biCffit)nTV^-5©T^-y + 

jsg^a^sc&^n-r, ftrfEi/vx he 1 2 b±i'«a 

(D^ \z £ < £811 5 tfWffc 2 nti v » ft £' . * 

[0 0 2 3] ££3-^111 0<b#)&1«e*lf 7fS]tC* 
tfttiA^o. 1/-/XM1 2<©KJIU;:;*;£&^ 
&£<i. HflfHfe^/^-> 1 2 a<7V^->*iffitt<8rF 

h77? *IT wRp^^W^T^J&T^-f. th77 
[0 0 2 4] Sfcat(fS3-^)l 1 0©iiuiSDS 1 0 a## 

mwij&mm7 ±.fr*>&&<'ZiL-*>&tfr)> msi±B.mm5 
tmtzz>&miz&^Tmni3-?m 1 0 Am^mikxm 5 
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j$$nT^-5<t> MfE3-^«l OCOMSffil 0 a^?> 

mi o^e.^@)i5{cji^i'#^ti-r. ^s©®©^ 

[0 0 2 5] ^Z\X*RW\t±m'<£i&V>WkW$:mfcTZ> 
h <DX$> 9 . SfifH3 - * Jf wWiSffi & ^ fr&IHMffi 

f a 3 - ^ m ± iC *» W T»3 \Z * y & £ £ tfi"C 

[0 0 2 6] 

t mu^Mmm t «- * 4- a s 3 Hr *<» w s 
n. BMfa^®@)i«c**f ss«M^icJ:-r)T> wiaia 

^j«#:tC^^-^$:fa^T ; 5SB:a^.ie®^-7 H«C*5 
1>T, Sftfa*flBlSJ:0 fc/W h^|6)^^T«SfrflattlftJK 

fflicBtria^'f jpe^#iHi^^nTfeD> Huia^fjuH 
lawicioTabn, tfna^BJttctt, Buta*t 

|6]ffiffi!la»lW*g®/&V\-f h/jP^Tji'feBU b^fcHtriB 
mFia*f(S]M"r- ro^B ?» bu i a 3 - 1> m ± I- ^ &*T £ 

affin s nx ^ 5) c <t * ^ -r ^ t> © tf -s . 

[0 0 2 7] *%BJT«. ffIIB3-^)B»tuSffltC«> 
[0 0 2 8] CCDi^tC^BJT^^tS^O. Hfrie 

m.Mm*Bf$.-?z>£^izmm-£nz>ui;7. mbsss^ 
fie*©«t^tc*(riafe#A^->i*it-^> ? ^ MiO**56* 

■sr. Hffiefe€/^->rt-Bt'3HM)i*^'^ sfe 

tfe*/^ ^ - > (*3 tc Wia^EiKffiB *Bf ^»ttT?a«J K v 
[0 0 2 9] mtz^mX'\t. ±MOi^o\z, mffH*fe^ 

m±fr zmiB- 9 m ©«trsa® **** < & 

ffl * wsaieiwi±^ e> 3 - tr m± \zm^x(r> v isz. 

0 hH»KJ?*««— 3£t"C€r*^t*^> ^aM^/t 



(5) 

7 

[0 0 3 0] aula 3 — © mlSffl 

fii!3&*£ffl±3 #na±a«BK:«* 10 

[0031] *fc#3£WT?tt. iiriH*6IWB©±H£tffE 
ggcii -b t $ nfc^atf t & o t ^ s n 

[0032] *fc*«wc»4, «rsa*tieiffli*atiTv»* 
[0033] £fc#f£93Tii, sftfHXi&ffiif ©£&fn^3c 

CfSTSilt^TtS. ^©fc*HUfS^ffi)l{'3 — 

[0 0 3 4] SflKS-^lf tiSffilf 30 

<h 5 fiiT © huIE 3 - £ m © ffi E*tfa® <b 

\z J; 0 buE3 - i 7 1^5. X»«ff ^©!&£©ii>M$)*£ 
[0 0 3 5] £fc*%l8f£;fctt&Stfi£^E^-.y FO 

(a) «tt»^Tifi«n»sii*^'i"*xet. (t>) 

gi, (c) MEii&SIf ©3Effi£B']<X fuE^UXffi 
i:BufHftStH±®€:l^-ffit-r^Xgt. (d) ituE#fe 

3-?IB»tt©*y*TifclB£®rii'*"*xe£> (e) 

mm / v ^Ti&jfxics&tttmx- a - * m£ * v 

U ;iOTt£fj|S3-?lf ©itfJ^ffi£T®^X®(C#> £ 
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t, (f ) B«ifs»)i±R^3-i 7 )i-t^^^+Tife« 

3-i7)iXtcs-e^^tfe^A^-> ; £^fiKT-&xg 
<t. (g) Buiafe^^^->rticsaau^HuE/-7+T 

1/yX hH£Rfc£-f£Xgo 

[0 0 3 6] *5SWCtt, MB (d) X@T'3-^B^ 
fiKCDfcfeCD^-y^TflfeB^riffe^BXlc^b, ME 

(e) IgTtt. gME;*y*TJfcll-hfc3-*IB£*y 
^fifcftS-tirTHS. mlE (d) XgT-te, flffE^f+T 

v> * -y *~FtftH±a> e> ^ f ^fi£S"T ^ 3 - z «©frsa® 

©SrTffi^bXffitCrtH-rC/W h?3(S]t'fiS<(SMffi*^ 
[0 0 3 7] ^LT*^Xt4luE3-i7)l©tfr«S^ 
IE (f) XgT. ifrfB3 — ^e©8fr*©*fei^aXA^3 
— 

[0 0 3 81 i»fci*HffEU'> 7 X bJf fciBSffiJf ©&# 
f*| © U- v X hlf * T® & Xffi © ±« K T (' • 

[0 0 3 9] ioTiESt/^->rti:tt. jg«ic± 
MH^BK©^a6cc>/-y^Ttt&)i^amUT*3i3. L-fc 
*^TWE (g) XgXBuE^-y+TtfeHXtcXffiffiH 

[0 0 4 0] Sfc*%BJT-«. BifE (d) I8fc*l> 
T, ^-/+Tfl&@*JWT©XS"C^-r«)vli:^if*U 

(h) mimmm±.mRzs®mm±.m\~*v*Ttii>.M% 
I rsxet. ( i) wsisH^HtfE*H6]®J;o : b/'N'r h?3 

(6]^^ebfiOHflE}tM)SXtC*T«* 3-^B 
fttffll/yXM^Il. i©l/-yXM^i£t5I 
St. ( j ) WJ7> MCBbnTiiftt^y^Tftl 

[0 0 4 1] d5^^^*5l B JX-tt. tfrffi (d) XgfCiJ 

(k) HuE^BXMR^^dXffitci/vX hmttM 
B£b. $biCHtlEU'^Xh)i^t i lSffl^HtfE*ff6]S<t0 
fe;W h^ifi]^tcteBbE.OHuE^ilXtcST'®rjc 
0 €>3-^H^tt©tfe^^^->*B f 'El/vX hUtc^fig 



(6) 

9 

[0 04 2] JtE©*-y*Tti!>lf ©B)«*ffiic=knte\ 

S-T. WE*u/*TJfe»©^ffl£tet(rE*&8Uf ©*#£ 

K3-^II£*';/*/£fi3-fr-5<!:, taE3-iHi©«H 
te&*£»tf^SJ&«l'Ti/>£, HfFEa-^HWHU^ 

[0 0 4 3] £fc#ffigiJ-m. WE (f) ISC*» 

[0 0 4 4] cntiJ;0HuE£Mii®Bfl4Sffl : &TM*"> 
[0 0 4 5] Sfc*5EWTftt. flflfH (g) 1ST, 
[0 0 4 6] 

mwcommvBWi ei 1 te#fseji©fiu ^»b<§©s 

[0 0 4 7] 01 (C^TSiSS&laEl^'y FHteE»J* 
#MfcStfn8#S#*. B»«tfl£MOA-FitMa*S 

[0 0 4 8] BufEE^«#Mtix^X?#T-&D. 
afflC:Se8£fl:©S&VV\— HlMa^. njjizffi.m.&M 30 

[0 0 4 9] «trSBS»«3MEe'Ny FH©X7^^3 0 
HA 1 2 0 3 • T i C^t*©t75 7^WTM^nx 
439. X5-f ^3 0©*tfaB3 0 a ^SulHIH^!«frM(C 

X7-Yy3 0#ES8l&M©SBri>£>i?-hU SfcteT. 
7>f ^3 O^Ef^ttMlClSftTS. 0 1 (CiJV^TX^ 

-r^3 otc*frsES^M©^«i*[fii«@*z*iBi-e 

WeStftaaS'Ny FHteX5-f ^3 OWhl'-'J 4> 

[0 0 5 0] iE^My3 0oflfflB3 0bi:ll A 
1 2 0 3 £fcteS i 0 2 tt^©*«M»»c«t4#«tt*6» 

[0 0 5 1] BffEfflH*0gPH R te, T*»6TflS->-^H 

152, ^V7yi5 5, asuttsta*** 1 ? 5 3 . 43«fc 
tf±SG->-;i/Fli5 usuries. urEaaa^t^**^ 

5 3te, a*tt«a*»tS** (AMR) M?. 

t&mm (GMR) h >^JWS«H0ftfit3Sl* CT f 
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MR) Hk=f-t£. . 

[0 0 5 2] huE±SP->-^F«5 lWJtKte. AU 
0 3 £fcteS i O 2 fti:O»ll!0^C±5 *Bttf6»H 3 

i«snx. iftE*«ttt6»B3 1©±C*5SW© 
E®ffl©SifilS&^E&'\y FH3WR»t6nTV»*. 

sjcsntnn 3i:io*isnxv^. ^-ltbuE 
mMMSSJRfSi^v FHOiSiWtroWisiBH 1 ate. 
mm*7^?3 0©*tf6]B3 0 atBSI?l-fC*5. 

[0 0 5 3] KtESittSaaEe^y HHTIi, A-vo 
>f (N i - Fe) &t'©Mtt»M ? ^ 7 + Snxffl8) 
S&SB 2 1 ^MSftTHi. tefetfrE-LSPv-— 

5 1 a/mum mmmm 2 itux*ffl§nx^xt)«t 
t». WE*«tt*ft»ii 3 1 a. WEWwasw 2 1 ©t 

CfiltblMIB2 1 <tX7^y3 0©ffi«B3 Obtffl 
HQ) &±tfiiuEffi&b«MJi 2 lrojaBKJBsfcSftT^ 
^-txi 1 (ctkTJ; 5 i~» MBbSBSfi 2 1 ©»B 

(±B) 2 1 a tifE*«tt*ft*)H3 1 <n%m (±B) 
3 1 aittl^-©¥SJ:i:filLX^I.. 

[0 0 5 4] gll t'7KT<t -5 C iiuE^ffaBH 1 aiO 
fc/W h*|S]^ (HSY^IbJ) Tte, tuETO®11)l 
2 1©:»B2 1 aiCN i -F efc£©Jgftlf 2 5 
fiE$nx^5. 

[0 0 5 5] SfFES!^*2 5©»HC*3^T. «E«Sl 
j&ffijf 2 1 ©SB 2 1 a J;tfiaE#fltt£«M*IB 3 1 <D 
«3 1 a±(C. A 1 2 0 3 &4:©«M»Tfl6li2 6 tHf»& 
$nx, r©lfe»Tife)i2 6©±KCuft2©**tt*t 

2 7 l^-A / 7 * £/J: t'TMSnt fcroXS. 0 , 
|iilHgiI2 5 ©Hffl £»»£©#*» £&S«k 3 
tti;/^->M^nx^5. 3-f;Hf 2 7©##*M> 
ffl©8t«2 7 a±KttHU< CuftfifflitttttftT! 
JBJ&3*lfc&±tfH7 7 7)^fiXSnT^^). 
[0 0 5 6] WE3'fJH2 7 43«fctfjaLttfH 7 7 te, 

430, s semes* 3 3x«hnx^i>. 

[0 0 5 7] huE^« 3 3 te»ittWettttt*-T?JB»**n 

»ct*»»*U<. ltrE*«W6»«»tUTtt, ai 

O, A1 2 0 3 , SiO z , Ta 2 O s . T i O, A1N, 
) AlSiN, TiN, SiN, Si 3 N 4 , N i O, W 
O. W0 3 , BN. CrN, Si ONffl^'>&< 

[0 0 5 8] ^UThuE^«2 5©SB (JiB) 2 5 
a, j£±tfH7 7 ©SB <±B) 7 7 a. 43<ktf*6&Ji 
3 3©il (±B) 3 3aB, 1^— Bifr^J^t-flQI 

[0 0 5 9] £©Sfl 1 gg«9BMmi, ffiEtefM 33© 
0 tCmfE3-^H3 5©miS&B3 5 ate, iiuEttftBH 1 
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Z>„ i/ttuiaa-i7)13 5©»S^3 5 c\t. ffim&Mi 

«2 5o±ffitc^fiX$n> iuE*5ffi^3 5 c tmmm2 

5 ■h^^MI-S^^tlfc^lC^-pT^S. BfffS3- 
i?J13 5©T©ifcfe»!I3 3te¥ffifc®TflM£*lT^3 

cot. |frffia-^B3 5*;^->«fiS<«^t5u 

[0 0 6 0] *^*^TliBtIjE3-^W3 5C0afJiSffl 
3 5 ate, THT^iiW^ttT (0^Z^[p]) . A-f 

[0 0 6 1] 1 (C^T mIIHJS±tf B 7 7 

©3i®7 7 aKLtt'J-FH3 6/&^fi££tl. U-H«3 
6*^Stlflaj£±tf)i7 7i3j;tf3-'l';m2 7(CfH^m8it 
COtt^Bltgt^^TI/^o &*5. fffSS'J — HIS 3 6 
«, Hufe3-^)13 5 ilHlUWC^T^. HUfHH- 
i7»3 5iU-FI3 6£, |Wlll#iC^ 3 C 

[0 0 6 2] SfcEl 1 (C*-r<t^lC, Huf23-^)i3 5 
J; 0 *>mJfE*t|6]®H 1 a#J(Cfee-r^*e^H3 3±7^?> 20 
ilufS3-^)f3 5±(CAHtT^-y^Ttte)i7 lSr^UT 
N i F e^©att»^TB)5X$nfciM)i2 4 z^fiS 
^tlTV^o £ 6 (C#l&1£Jf 4 0 Itiia±«ffi)i2 4 

4 Rtf «fflf 4 0 ©iiuS® 24a, 40a tt*t~ mlf2 
ftftfflH 1 a7^<~>§mTt^£o 
[0 0 6 3] &feEI 1 tC*-r*M®MT1i. huIH£K1S 
5H afrfa*t(6]ffiH 1 a^e/W 

fE£M»2 4t3-^I3 5 ^-gGTfi& 0 . ESfa. 30 

l\ Lfc^'oT. BufB^M2 4Rtf«14)14 0 

A-r h*[6i(c$ eic*<^sn. #j;U£02©<j; 

5(CBtiBS3-^Ii3 5 ©aSSffl 3 5 b tl^-ftltTl 

[0 0 64] ft^Bl. 2te«f±5tlWE#aEtt]i4 
0±Rtf3-?H3 5±#iME««)Bl 3(CJ:-pTSt) 

[0 0 6 5] fc:J3B|lfttfBI2©«fc5iC£ffl«Ji2 4© 

4©TJU^»fiRSnfc^y*T*JB7 1 £|&5fe-f£X 
gB#tC, mfIE£S&»12 4©i«£^te£^>£* ; 5-£: 
fc< inffe* y*T*H 7 l £R&£t?£. £tzmz* 
Ti&m 7 1 *Bfc3cbfc*K:MfE£aSH 24©h77^ 
(H*X*|fi]) ©WfflSS®tCHtHE/-y^T%H7 

Ei8il2 40,ii^««Wt^ift<, MSB 
ft#Bl*l»ST€f-5. SfcmIfH^ffi)12 4©MffliJSffl 
*B" J* - 1 t'=t o TittlfE3E)§S«JI 2 4 © h 5 y 9 ffiT w 
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>7 h**§SjfiT-#-5^. C©t#TfeBulE±SSffiH2 4© 
S5S^ffi£«4>£t!:'5£-t&<. mlflH^ail 2 4 ©& 

h 5 -7 £ it £ m Z> Z £ # "I^T & S o 

[0 0 6 6] ^*J«fE*ttttJi4 0 «#«tt£fe*t*»T? 

(J, NiP. NiCu, NiMn, NiW, N i B, P 
d. Rh, Ru. Au, CuSIjRTSS. iO«fT?t> 
NiP^I«t5-W*l/K IME#«ttJB 4 0 tt 

n i pf*5t. »jt±o*aE^y**att»cjn]AT. 

'J >^«^«k-6#JKttJi4 0 tilll2 
4 ©Jqxat>l^^i:-r-5 £ <h#T-#flDltt£ft-h£-tf-'S 

[0 0 6 7] i;fc#5&tt«4 OttN i P-&&T&OT7C 

i P^ffl#ittI4 0 ©^^©fJJ^tt- S EM 

[0 0 6 8] «:*5±E*«tt^«tt»*aiR'r*a* 
tt. /7*0)S^tl5£IIt2 4±fcKlB#fi&ttJi4 

[0 0 6 9] 0 3tt*^{Ct3lt-SSiJ©*J6^**t- 

[0070] ii 3 (Dmrnmrnm 1 ©s& <o . tfria^ea 
i§2 4©±®ic«i4H4 o^m^a^nTiattenx 

;i©fc&0 3Tte±IEbfc«ttJ14 OSRtt 
ffitcisviTfemfiaa— i^P3 5©iiuS®3 5 ateTffifr 

[0 0 7 1] 1 RO® 2 (C*5lt-5£iSffi)l 2 4 S. 

at*BSttJi 4 0 ©MS® 2 4a, 40a ©JEMKKOOvr 

I [0 0 7 2] 04, 5 (C^-T J: 5 tc. Buie*6^)i 3 3 t 

±mmm 2 4t©»w v*Tmm 7 1 ^fissnT 

^4. ffifiZMW%2 4tt*fFffi^y^rT*ffl7 l_hA^ 

[0 0 7 3] 04, 5t;S1"J;^tC. B&E£1&SH2 4 
©mlifgffi 2 4a ©M#J$S® 2 4 d , 2 4 d «. TfflA^ 

[6] (0*X^[6l) CDB^tfe^fft* KJCtfSJEMKTH&SS 
tlT^*. H4©«t'5tClftiaW«iB®2 4d, 2 4d(J 



(8) 
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[0 0 7 4] $^(C@4, 5 tC^-r<t5tC. StlE^E^ffi 
Jf 2 4±fcffi&SS*lfc#«ttli4 0©bu«®4 0 a fcT 

lc^T«t 5 ICiiuEluSSS 4 0a ©Mffl'JSffl 4 0 d , 40 
d Ji. tfrE£tt£ia 2 4 ©PaffliJSS® 24d, 40dil 
^®t^n, J:oT04T"tiBUia3-^)14 0©ini2Sffi 
4 0 a©Mffi'JSB54 0 d«ffi&ffl<h&oTi3D. £fc0 
5TttHuf5BfaffiE4 0 aCOM«5S®4 0 dligftffit& 10 

[0 0 7 5] fi*50 4 , 5 iZTFTt <fc 5 iCflftffi^SSffiS 2 

[0 0 7 6] &*>0 3 ©<fc 5 tCiifJE^I&ffill 2 4 ©JbtC 
#M&*ftlf 4 0 7^fi*a<=>*lT^ft^JS"ot>> ituE£^SH 
2 4<Z)|1J3SH2 4 attTffld^iW^^tT h^y^lS 

0< £©i:£llfrEli3aSffi2 4 a©ffiflJ3SB2 4d, 2 4 

[0 0 7 7] ;i©±?tCi!fjE3^«12 4©mfSSffi2 4 
a CDMfflUSgffi 2 4 d , 2 4 d frW4ffi * & V» ttj^tt® £ 

HflfamjSSffi 2 4a ©ffim#B&Mfrfl2*rC£>-5 <h. 
^RCESlittt-eeSfTSi:*. aiOO*«TST 
J;5fCX*i-:8££Cfci:LTfc. ( i i i ) "CtpIT 

b&es® 2 4 d mm h 7 ^tsTw i ^efld^ft-* 

te#-ttSt"ii <h#fcv>,> ^oTmfflHMffl'JSffi 2 4 
d{CJ:-57'J>^>^*KlhT-$-5<t5iC^0, 

5 -7 9 ttffiw 161 ± <£ H -5 - 1 * * • 

[0 0 7 8] — S3 3«0 2 7*5^40 2 9 Czr; 30 
T^*©£fKW15roiE®Bl-C$)-5^% 03 3©<fc5tC 
BtJfS^Kffll 5 ©Sffiffi 5 atfjE^ifcttfi***"?** 
±111 5 ©iSffi 5 a E^«E^©^lflg?«a^ 

*-T«t 5 tc3£)!M©#M 5 b # h 7 v 0 «T w 1 fit 
?4i6©*n«#*#AT7U>v>yF^^b. *7 
h7>y^tt«6©®T$rJa^Tb*5. 

[0 0 7 9] T*%BJ©<t 3 (CBfIBE3L®iM)l 2 4 © 
HtFffiffl 2 4a ttl»jSS#^«"P»* d 

[0 0 8 0] WzmZ±MMm2 4Rtf3-?H3 5 & 40 

Tl'tftBJf £¥ffi0te0 1 fr^ 3 t-^T^iS^^E 
g/svy H©^1*tltC ! fojSfflT^S ! b©T»-&» 
[0 0 8 1] n 6 ©¥ffi0f~*t" fll53 — 
3 5 «, ttftffiH 1 a flfTfc* 3 5 d X' h V v 

-5, ■€• LT. «EW*««3 5d±K:±aKli 2 43&tm 
|6] (H*X*[6l) tC*Stt*«-t»Wytt. b^-y^teT 50 



w«t 0 fcj£^4I^ffi - TrJ£j£3n5. 

[0 0 8 2] 06 (C^T ck o tCilfJE£I&1lJf 2 4 te^SS 
B2 4a©_hffi (hU-'J >^ffl']©*$35) Wh^yitlSl 
TwTffllStl, *©ffl^ft*«oT»4^J4^(lJ£ 

[0 0 8 3] S**^iT*a, MEttftiSH 1 aClffl 
T-5 ltfrE^&SH 2 4 ©itySSffl 2 4 a*', HuEffll* 
12 l©ifta&B2 1 b©ffi«J:0t>*#^^4:* t ^S 
T, ^JA«'E16(C^-rJ:o{c» a«iilI2 KDhyy 
i7ifi^(p]©*S^feWr tt, S&aBh9y*ffiTw«fc0t>+ 

[0 0 8 4] 0 7Tfct, WISH — 2M3 5*'tuEKf*-M 
i£3 5 d£*i-r A-f (B^Y^Ifil) 
|CS§ (c IfctfoTitSW y *<tfc* Jg«T* 
S. *-UTffiflE3-i'«3 5±fc£«ffiJ12 4rt««ta& 

[0 0 8 5] 07 tc*"t J; -5 tCjttfE^^ffiH 2 4 (iHuSSS 
ffi 2 4 a ©±a (M/-U >^#J©©iSffi) 

[0 0 8 6] I8T1t S(Iffi3-^B3 5©H*ttttB7 

t rut****, mmmmm 2 4 2 4 e a* 

« ClK35«a»tt-C* 0 - C©»*«* 2 4 e 
t3-9I3 5t*!M0^TI/^, fc/£U ME3 

mm^mmm 2 4©Bia®ttoift*fli« 2 4 f ©-gpt 

WE3-^)i3 5il&0^X^Tt)<t^. CtltCj; 
0^83-^13 5*6 bu IH3£®ffiH 2 4^®lfOf 

[0 0 8 7] *fciE3-!?13 5t'0 6lr^-r«t^^ 
BU^M^3 5 d^'ffM^tlT^Tfe^V^ 
[0 0 8 8] 0 9TH, huE3-^^3 5 ©^«, 0 

©|*Itt2 4eli, A-f h^lBl (H^Y^Ifil) ICfi< 
®U=TM^tlT^5. «TE»*«« 2 4 e ©»SHtt. 
0 2©<fcp(CHtlE3-^)B3 5©ft4SB3 5 htm— ffl 

[0 0 8 9] £fcituE3-^If 3 5(C0 6(C^-r<to^ 

flfr*«^3 5 dA»»j«anTv»T"bAv». s 6fctt«rE 

2 4 iCtt. ffi&mzm^fetffcfrZ'&JjMM 2 
4e«Stlf, /W h^lCIol^Th^-yi'lSTw 
£&oT» feS^ttA-f h^[6]lC(6jttTHffEh^^^*i 
Twi0fc^ J Mti^t-^^^ l l , I«ffl®BfJ^^2 4 f #A 

[0 0 9 0] ±ebfcH6tt^bH9lC*f¥SBIT 
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SftgiC^T. ttfia3-^»3 5©h5'V^*I:£lS]© 

[0091] *fetuE3-^@3 5 <Dmm\mm^i&M 

[0 0 9 2]foTSfiE3-fl3 5tiiI12 4t 10 
^fi&SfiBtCfc^T. huE3-^H3 5 ©iOTBttfrffi 
H 1 a ,h3pff&*fSJ'\<£>B!lTffi«te. iuEiW 2 4 © 
BufH»(S]ffiH 1 a £ 5pfT&#|6]^©«rffi«<t 0 t>*£ < 
4,TV»S. cnfcJ:0tME3-*li3 5*»&ttE£« 

[0093] ^Miu^hm3(o^^\z^.mmm2 a 

£3-£H3 5<fc£»J*tCJESf3cL, ffffH3-^)13 5© 
ilCiSiI2 4*afa*fltitT»*«^. fltrffi^»S 21 
II 2 4 ©ra«-T?ffi*J*3nfclfl#*tt 2 4 f £ft< M«*L 
tMtS^i, KTEfifl*ffi«2 4 f 

h 5 y 2 tiT ^ - >*fffi& < ffi*fi£T#T$?3i 
LVi. Sf,i;M>5i^r. mrE3-^)13 5£T#£I& 
D^lfilffiH 1 a#Jl'«"&T^-r-5^£"C. sffE^BSffi 
124 «am$fn£ffl1fti<JT-£. ttE£ffiSfii 2 4 fcffltfC 

[0 0 9 4] &*50 6&lAbg|9W:— ^J"C*0, 
g2 4 Rtf 3-i?13 5©^®w^*cne¥Bff^tc 
iB^3n-5*>©-cti&v>. *%Bj5-ett. tuE±M)12 a 

4«h3-?d3 5 £^S^tS&@lC*3^T, BUl23-^ 
§35 ©BuEttftMH 1 a <fc5pff?i^|6]^»K'fS^^< 
ttGSOEM 2 4 ©itufHttftBH i a £¥fT&#ft^© 

[0 0 9 5] £C15T*%BJTttE I75:^b0 3 ©Vi-T 
n©»5£B*S(~*^Tfc, BfrE3-^»3 5©BuiSffi3 

[0 0 9 6] d©=k?&iiu*siffl3 5 aOJBjS^ffifc^ 

[0 0 9 7] T^£t)^*%BJT«, WE3-^H3 5J: 
0 %>«r*K(i«-r*lfe»Ii 3 31fr6WE3-J'i3 5 

Tffi*firt&£:£, WEU'v'X blf C^l&aif 2 4^j£© 
fcfc©8UT c 
©IS, BfrE3-^H3 5©hUSSB3 5 a&Ufd*>frfe& 
MBfeiWiSiltfcSt. iuEfcfe^Jf 3 3 S> 3 
-i7g3 5±tC7WtTfl2j#£tl-5>WvX h»*«S— S 
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a {zmrnkz f\9 - >l*l (w 1/ ->'X h IB 0 * - £ 

[0 0 9 8] a£oT#fPJ-CH. mfEfe£/^->l*3— 

[0 0 9 9] ifc±E©«t^f-BtrE3-^d3 5©*ffffi 
B3 5 a^fcE.^^<iS?4ffi$>'5>^tt^fftffiT-^JjXSn 

jf cd Jiff $ SffiSi-KlJBriE-C * * - £ 6 ; ^ * " 
SftiS-frSJIttfT?*. «£oTl9E^«Sli2 4£A 

[0 10 0] !(#lc±EL.fcct5ictfrE^ffid2 4©hu 
E*f|6lffiH 1 atan^mfiSS2 4 a«, -ttO-hffi (h 

[0 10 1] *fe*liT'H, fflE3-i7)i3 5©SuiS 

S^iT?, fffE3 — ^13 5^e>fitfE^fiSS)12 4{C 
«. ®3>©ilil#)^£ft-t£ 
•a-s H -5. -r^fc^^SE^t? l±l*E3 - £ « 3 

5©tf]S»®3 5 afrZmn&ffiJS&M'PZ^* flfrE^B 
SI! 2 4K:a«fc«JR*Jfe , fS-a:5it*«-C*, ^&© 

[0102] Jfc*I?STli. ±EUfc.t^i:«iE«6ll 
113 3©±ffi3 3 a£&titie2 5 0112 5 attCMP 
WAi £ tC «t -3 T |B]-ffi <*: $ nfc¥ffi{t:S tftoTH 

[0 10 3] fl£t>Ttf[E*6tt]B3 3 ®_ht::3-i7jl 3 5 
$e>l::te3£J&6slI2 4S/^->»SM<Mt5ii 

[0 10 4] $fc*^Tii, SfFEifiSaS2 4Rf>'3 

40 E±IlI2 4t3-^i3 5 fcSJlfc**tt*m-CW 

^•rscitfeBltgT*^^. ^35^*^. iiiEilil 2 
4 ©ffi«j«*sB«*«. a-^135 ©^fa{K«*««i; 0 
feS < «c* J: 5 fc«tt*t»*a«-T* 

±M«2 4 5:3-^113 5 «k 0 fefiSftSI*^*©^^ 

illt 2 4^?>/N- h'IMa l;StTiS©S^ffiS 
(f>*gie*[6]^ASr £^Bj^<i:fe0. A— 
h # 14^*|6]±f S <t P fcfc -5 . 

[0 10 5] fe^E3£lSSffid 2 4RlK3-i7«3 5 IC 
50 tt, Ni-Fe. Co-Fe, N i - Fe-Co&i'ffl 
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WBEMPWMmti*tfi. £®I12 4Rt;3-^13 

[0106] &430 1 &<^L0 3 tc^-TSififiS^fa^ 
•y FTte. U-HB3 6^LT3-fJH2 7 tcE^* 

?Mc«koT*l&S81£lf 2 1 i3-?H 3 
ilaS^n^o 0 1 &(^b 3 CSTcfc^fC *f[6]ffiH 1 a 
Ttt. BMlHi^ffiH 2 4 (DwiMM 2 4a <h«Sja@)l 2 

i om^m 2 1 b j&» e ©anflaeaiM*. £»Ji#M© i o 

A— F8MM a £:RilbV:7 FHMb£iti&"r-5,, itufB3£ 
Kffilf 2 4 (DbuSSS 2 4a <D®«#*St&lB&ffiJi 2 1 <7>HU 
Sffi2 1 bOffl»<t0t>+»lc/hS^fc»C tfffH3£ia 
ffiH 2 4 © iffiSffi 2 4a (C^tlfE^a^COa* <J> #*4> 
b. £©Jl^bT^£l&:*cM-=fcOHyISA- HIMa^ 

[0 10 7] ^»C*5£WOSltS8Stia^'S'7 FWSifiTj 
jfetc^)V»T£AT»cttWr*. Ell 1*»6B2 6 tt#%0J3 

*«. Mil 1*>6B1 3ttHlft^UH3fc*-rS 20 

[0108] 011 Ksvrxfrete. 3Httt£tefl«3 1 
iicattttiN-sswiiffiji^ffiW 2 i &B&Listc&. mm 

tyiWMM 2 1 CD/W FTjft (0*Y/jft) ^*fcKrfa* 
SfcttfcfeSiJf 3 1 * 6 lt«rK*M&««IB 2 l 43 J; 

a{tJnxT«><. 

[0109] ^ccwiewsiaaiss 2 hum m 

[0 1 10] 2 \z^-t£o\zmi1i&&Tt&M2 

b. 2 £KJg_bJflf 7 7 &fflV< ty^lz&QBfc-? 

uC0tt3-fJH2 7tt, MGttttH2 5©SS3<fc 
0 fc+»{c®v^g{c^«RT-5. -eLTHtfiaa-f;H12 
7 tj£±tfii7 7 **«*mo*6*JB 3 2 -raw *6 

S3 3*0fiK-r^>. 4 
[oiii] hi 2<DVtm\zi$.m2nti&mizM 

LT, H^±*^&CMPfttlSa:i!*fflV»TW*»DXS: 

isJ:tJCjS±tfli7 7 ©^TSr«Wr«>7K¥B (L-L 

[0 112] KrEW*JHlX©»S*. 01 3('*-TJ;-5 
tC. ftttli 2 5 (D^m 2 5a. *6^H 3 3 ©ffl 33a 
i><fctfj&±tfll7 7CD^ffi7 7 a#£Tra— fflt&*«fc 

[0 113] ^C*T3a<#*Je»l6C*i^T*ii-r*ll ! 
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ifixgr-fc*. iWc0 1 fc^-r«sft©Sia«aiae^v 

[0 114] 01 4«¥H0"CfeO. ¥Jfi{t$nfc*6^ 
JBlfcU mFSEl'^XFJ18 0IC3-i7H3 5®tW^ 

->8 0a$su, -^n^couvxhii^^-r^o 

I/-/XM8 0&ffl^fc«^lC»i. «fllS/1^->8 0 a 
UA^»U^Xh@8 0SI*libT, -?-©g&#£l&5fe 

18 0£ffl^fci^t:H e«ri2^^->8 o afo&mit 

5. CtlirJ;^T0 1 4{C^-T/^->8 0 a©l/y'X 
F«8 0S?ITCt#Tt5. 

[0 1 1 5] JSfeS(ffB/1^->8 0 ate. 3-?H3 5 
«Stl5Si©3-i'^->8 0ci 1 
!0 tctelBb/iy^ffiftJflWn^W'^ — >8 0 di^?.i 

[0 116] fe*5BfffB^^->8 0 ate, ^rCDiU5S®8 
0 b^'HulHM[6]ffiH 1 a<fc 0 fc/W Fulfil (0^Y^ 

&*tc{£BU SfeWEA^->8 0 a<Z>3-£/l 
^->8 0 c teffiBEJSIKII 2 5 CSTitfTM^nt 

[0 117] iktcfluiau-vX F®8 OlCioTfifctlT 
& ^ * y ^TifeB 7 2 £ ;t > 5 U > b 
mflBl/v'X FB8 0£BfcST£. 
30 [0 118] cntC<t^Ttflfaifei^H3 3©±iC«. /t 
^->8 0 a<DJK«(7>^-y^TtfeB7 2^*15. 
[0 119] 5te¥®0-e<&O u©IST«, 

itE3t>/^->8 0 d±^l/yX FH 7 6T'S3. 
Cro«h^COffiBfffi0tt0 1 8 (£S;£*VO>£. ^bTHU 
E3-^->8 0 c<D^-y+Ti&H7 2±(C3-i7 

13 5^/-y^rfiS;S$-&^» 

[0 12 0] feS^ii*ffl*ttCioT3-?I3 54 
ffi^bTfccfc^. @16B¥fBT'*0ufflIgT11 
Hf|fS*fe^« 3 3©±t:l/yX FH7 3 SJ^fiKf*. * 6 
40 ict&fBU^X FB7 3lC3-i7|13 5©¥®fl2tK£fr* 

j*#/t^->7 3 a<£13tlti:J;0Mt«. iiuffiife 

^->7 3a!i 3-^13 5^fiK^tl-5^«J© 

fl;ffl©3 ; E>A^ — >7 3dtT'i(KSn5. BttSEtfe^ 
/t^->7 3ati ^-0DmIiSB7 3 b^HfifH^lolffiH 1 
aiOfc/W Fulfil (0*Y^|pJ) ^(c<4Sb. £fc 
iftCtfe*/^^->7 3 a03-?/W->7 3 c ttmlfH 

[0 12 1] tLT, KrK4fc*/t* — >7 3 artfc^-y 
50 ^Ttfe)17 2 S:X/Vy^figJib. mifS 1/ v X F B 7 3 4 
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[0 12 2] Ell 7te*TX@Xteii>FE3X->/\ 0 ^-> 

7 3d±^i/-/xM7 4Ti5. ^tDtgommmm 

tt0i8i:^tiTU5. flTMEl'yXM7 4i; 

Ac^^+THSH7 2_tte3-^J13 5£;< u/+f£fi£-t± 

[0 12 3] &te0 1 5RtfH 1 7I@fflI, HifEl'v 5 
XhH7 6. 7 4£|&*U $ 6K3€W^->8 0 
d. 7 3 dXro^-y^TtfeJf 7 2 S^ifT-a £. CO«f 10 

[0124] 019 \ZmT J: 5 te. ME* s> ^TifeS 7 
2±{C^-y^^fl£$tlfc:3-i7)13 5tt> ^©mi4Sffl3 

fc* 5 ^&<«&B fc fc* . il©<to {C^ffEMfSSffl 3 5a** 
7XgB#«C Bt)BH3-i7/^->7 3c±ffl 
nXfe^T. tuE3-yVN°^->7 3 cOJSBtelli?^;* 20 

[0 12 5] Ell 5JWEI1 7, fe&t^teEll 8£f¥l< 
<£T*5t. IMEIfefSli 3 3 OiCMSnfc * -7 * 
THfell7 2©Jlfflte. 3^>/^ — >7 5 d±£l&<A 
T. ^XM7 4, 7 6/iifl:=t-?TI*nT^j:^ 

[0 12 6] COJ:3KIWBj*y*Tttlli7 2©HH*« 

i/ x h ii fc t* tc «t o x ffl * n t *3 6 r n » a n x v »» 

S3 5<£>Jfffite. ^fc*e.*MC^L*-S:^^e>fi£SbT 30 
t^#. ffi&ffi$>a^te?$ftfflc>:&3©X&a. 

[0 12 7] ft*5#f£0JXte. '>&< tt>KtE^^^T 
tfelf 7 2<£>tfj3fflffi7 2 biDfeBU^M^I/vX hlf te 

§7 2» h5-y^^l6l (0^X*|6|) tC*tt-5M#JSS 

'>&< <hfeB(ifH^'y+T±a«7 2±('^>y^R£fit" 
•5 3-y-lf 3 5 te^WtdSSB 3 5 a^Tffi^£±®te7^ 
teX/W h*ftte«<<«#4B&3^te^ffiB£LX^fiE 

[0128] Sfc0i 9 tete^nx^&v^*. gtriajg 

_Lteg7 7©_k®7 7 atefcEll 4&1>L01 7 (C^T 
Xgtl^i;XS»$lcU-HH3 6 5:^7*Mn^i: 

[0 12 9] #cfcH2 Ott¥ffl0T*0, -»xex 

te, mrE3-i7«3 5RiPe©JiHt;:i2;at£ilfian3 3 

JiK:*u/*Ttftli7 lS^AW^JftRL. *-©-hteI^ 
XhH 7 5£ffi*)£b. jtUEl^T. h«7 5l:±III2 
4 ©»flE©fcJ&Oft€r^^ - > 7 5a &MiKM&^£ 0 
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[0 13 0] El 2 0\z^-T£oiZ.mitii%rt5'->7 5 
a ©ituSSB 7 5b teBuE^ffSlBH 1 a £|h1— B-kteffi^ 
gn. a&fclWEtltfr/t^-W 5 ate. ttrfca-^H 
3 5±CiTlO!TMSnT^5. SfcdCDIgXte 
WEttS^^->7 5 ate. ^©iSI7 5 d**-j&* 

&£t£X^j££nxlAX*>;^£fc>&^. 

[0 13 1] £fcg|2 1 te02 0CStM-Ml^?>i 
(lgEfi^7 K£9J»rU fS^ft^JLfcffilSrBEl 
X'fe-5. 

[0 13 2] El 2 lte*T<fc-5te. HfrEU^XhS7 5 
\zBf$.2tlfc&Z^?->7 5 at*3(Cte, fi£*cDj:?te 
l/y*XMM5*<. tffE&£/^->7 5 a ^Xtejg 
«J te ;* -y ^TtfeU 7 1 am m L fcttffi te fc o X H 4 . 

[0 13 3] cn«J:E©<t9lciE3-^I3 5©fl«f 
SSS3 5 a^Vifci'S^^MMffife^^te^ffiffii^-pX 
l^A^TSt), cm:i0illE3-^I3 5J;0t)#I 
#©«S«B3 3±^<=>3-v*H3 5±K*UtT»^$n 
51/^M7 5©iS*S(^-l:t?f. MEl/^X 
h!7 5tCj&(££n5i£#/^->7 5 aWOUvX h 
17 5 *±®7&^TBSXj@^lc«^^bX^*-r^ 
Jlt^Bj^t^oXV^. 

[0 13 4] ^ ir fcteS ME l/vX hi 7 5 
te. mfE*H6]BH 1 a«*^a*«tH2 2 iC^TB^i 

[0 13 5] El 2 2te*T<fc?te. HtfEl/^X hlf 7 5 
te^(K$nfc^/1^ — > 7 5 a©F*3fflijaSffi7 5 e, 7 
5ete. TB^^Xffltc^teX (B^Z?j|6j) . h77 

StlTV»4. WErtffl'JSaffi 7 5 e«. El 2 2te*-r=fc? 
tc^tft®X^BXanx^Xfc<tViL. <«£4®Xffi=M££n 

X<^X*>Jc<a. 

[0 13 6] £©J:5fcHMK©8i€r/ti5'-->7 5 a £ilu 
EI/v'X M7 StMtiKli. buEI/^X M7 5 

WfliJ#J®7 5 e^fctl^ii'S^tX. iluBrtffl'Jffl'JB 7 5 
e S<SMB*-2)^te^*Ste^X#-5. 
[0137] ifcteEl 2 3.2 4 te^-T <t 5 te. ftuEtfe^ 
/t^->7 5 artC*ttlUfc*rE^f *T*H7 1 ±K 
±aE«]i2 4*^y*l«fi«-8:a. -®£*EI2 3Wj; 
5l:5iE±Iil2 4 S:^SR)f^©Mi?H 1 S«7 + 

[0 13 8] $f,te*^BJXteHuE±MH2 4_LteN 

[0 13 9] *KWT?ttH2 lTlfcivCiESS^ 
^->7 5aW:«l/yXMI30^I<. ^-y+TifeH 
7 l*^E&^^^->7 5 art— BteHgHc^ttiLXc 
a Wl:&otv>5. bfc^t?XWE^ffi«2 4tet(fE 
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#©mfEX8£»f 2 4 £BJ&T<5 C 
[0 14 0] *fc*3E9n?tt. lJfrE3-^B3 5<©SflSS 

*££K:«fc9> MEW?* MB 7 5 *««*§-fc«rx? 
gf2 4©tfe#A°^->-7 5 a£iSfitffit~^->?rM 
[0141] ^fCffJEXMB 2 4 COW^ffl 2 4 a ©X 

»4\& h 7 -^iTwtixia^wtf, xe© «t 5 

[0 14 2] 02 5(1 HfJEl/^X MB 7 5 SrRfcSbfc 
tf<§£7KTlEffi0T&5. 02 5tC7K-r<t5t. itUE* 
■y^Ttfelf 7 iroxtcte, h^y^H^lPKOtH-ft^n 7 

jg * * H \*Vt ft® t « tlfcXEfcUB 2 4 Rtf#B8H£H 4 

o^WBsnr^s. 2C 

[0 14 3] 112 5tC5rVf-<fc?l~> ftuEXfi&«B2 4© 
T©*-^e>fftil©M^lcfcHuE^-y+Ttt6)17 1^'BfiX 

t6H 7 1 ^Sb&ttnfcf&^fc^. 
[0144] m 2 5 IC^TI@T«. S^tt©^ * > 5 
U>^tCcfcoT, tuE£®ISB2 4fflTWI3^^n 
fcfTE^-V^Ti*B7 1 S:|^5fe-r-5. £ © <h #lWE#fi£ 
ftl4 0©Xffi4 0 e'bWBa'f*>5'J>y©»W*S 

[0 14 5] $fci2 6C^-TJ:^1C, |&*SnfcilffE 30 
/ -y ^Titll 7 1 a 0>— gRtt. lWE£l&«B 2 4 Rtf # 
fifrttH 4 0 ©P5#j*Sffl 2 4 d , 4 0 d fcStt*T 

OcBWlfiJC) . ttefllWBiBKf*#^fc*t*K 7 8, 

HffE#«&1ftH 4 0 ©Xffi 4 0 e ttlftK'f t>3'J>y© 
^S£gttT8ij£>nTV><. &*5KTE*y*Tt&B7 1 
& 7 8 ©|^*«WE/ -7 ^TtifcB 7 1 ftUtttttt 

7 8 MttttSt$5i h v ■yi'liTw«*«2»!I^T 

HffEW#8i7 8 ©l&StefttC&g&tAo ^^BfF 

e* -v^t*h 7 1 tfw.%¥fmzmw&5-z.tz^®.mft 

{C^$nT^^>^t'«#i'tflE^-7+Tifeli7 1 © 

[0 14 6] XE©=k?K*^TttX5HffiB 2 4©X 
IC#BS1£B4 0#ffi^£nTV>3fc^ -f^->5'J>^ 
T'*y*Tife»7 1R^0#|[I7 8 *l^*"T?)«i:g 
tc» mfE#l814B4 0©Xffi4 0 eA^jn-S^cttTlffE 
X1&SB2 4©iS5£^ffiH 1 teM4>b&V>. 

[0147] £ fciWE£i&ffiB 2 4 ©ffiffl'JSS® 2 4 d , f 
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K.tf#KttB 4 0 ©i^$J3ffiffi 4 0 d £g^rtt©-"f * > 5 
U>^T^e.tCgiJoT, l5EiilI2 4©Xffi (hi/ 
-U >^ffl']©iS®) 2 4 g©*H-ffiT#!:££ ^7 7^*1 
TwS/hS<t5i^%. -ftSU >n*^Stt!4 
0©X®4 0 e«i]<&n&fc©©. iiuEXaffiB2 4© 
S£^t8=H 1 fct«'>bfr</>. 

[0 14 8] lfc*bx*^®J;5i:iIiI2 4© 

tt, £»»i2 4©l«S^J*Hl*aM>Stt*£*»*& 
<-5effl»C#ofctt«-e. ^-y^Tife)i7 1 a, tt»Bg 
7 8 ©|&5&-^» h 7 y - i^lBTf* 

[0 14 9] ^*J*5EWrttl»E-f *>5.V>if\** * 
•y^TifeB7 1 tC*fbTSiS*I&l* i e>4 5° *^7 0° 

° Ui.iT-6 0° J^TIC-T-Si:. /7*TiI7 1a. ft 
*JI7 8©I&£> 35K:tt»5h9yi'{t£llBlGM'*> 

[0 15 0] fc£Lj*v*T«!H7 1 a»»Slg. 

-ensues u >y^« : &w-r2>^*>5 u >yxXroT 

[0 15 1] fci5#f£WT'tt. WE3EfiSffiB2 4©i«5£ 
tgHllJO. 2 5 m ml^X"? 0 . 5 /xmUrM§^T-$> 
-5 n id**?* b < . HffEXfi&ffiB 24©h5 y *«Tw 
HO. 7ftmKTTib5ut*W$K. ±5ff*L.< 
ttO. 5 Atm^TT*^). 

[0 15 2] ^fc*%BJT«3-^B3 5ffM©fc#>© 
* v ^TilfeB 7 2 . *5«fcO^S&ffiB 2 4 MfS.<Drztb<Dlfi 
E^>y+TJ4B7 ltt. itt/y+ttS-T-SoTfei^ 
b. #ai4*-y*tt£fT-&oTt><fc^. 7S*5*frEifiS® 
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